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X-RAY TUBES 
Of: all descriptions Made, 
Repaired, & Re-exhausted 

on the Premises. 
Coolidge Tubes kept in stock. 


NEWTON & WRIGHT, Ltd. 


72 WIGMORE STREET, W. 


Sole Agents for Macalaster Wiggin X-Ray Tubes, 


Undoubtedly the Finest Tubes 
in the World for all purposes, 


Registered as a Newspaper at the General Post Office.] 


REYNOLDS & BRANSON, Ltd. 


THE. “RYSTOS” LANTERN. 


A Lantern of superior workmanship, fitted with three telescopic draw 
tubes and interchangeable jacket mount, with rack and pinion, for objectives 
of various foci. Will be found to be a most suitable Lantern for use in 
large lecture halls, &c. 


Complete with 
superior objective, 
’ either 6, 8, 9, or 12 
inches focus, 
2-inch diameter, 
condenser 
4}-inch diameter, 
and high-power 
hmelight burner, in 
travelling case, 


£9 00 


WAR IN THE BALKANS. | 
A set of lantern slides from negatives taken. by members 
of the Red Cross Missions to Serbia and Montenegro 
for Sale or Hire. 
LIST AND PRICE ON APPLICATION. 


14 COMMERCIAL STREET, LEEDS. 


DUROGLASS L™: 


14 CROSS STREET, HATTON GARDEN, E.C. 


Manufacturers of 
Borosilicate Resistance Glassware. 
Beakers. Flasks, Etc. 

Soft Soda Tubing for Lamp Work. 


General Chemical and 


Scientific Glassware. 
; Special Glass Apparatus Made to Order. 
DUROGLASS WORKS, WALTHAMSTOW. 


SOLE SELLING AGENTS: 
BAIRD & TATLOCK (LONDON) LTD. 


' 14 GROSS ST., HATTON GARDEN, E.C. 


A New Barograph—THE “‘ JORDAN.” 


(Regd. Design 62871.) 


Shows at a glance the movements of the barometer during 
the preceding days. 


Descriptive Leaflet post free on application to 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C.; 
45 CORNBILL, E.C.; 122 REGENT ST., W. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
THOMAS HAWKSLEY LECTURE, 1016. 


Mr. Harry E. Jones, Member, will deliver the above Lecture on 
“Tue Gas ENGINEER oF THE Last Century,” in the Hall of the 
Institution of Civil Engineers, Great George Street, Westminster, Friday, 
November 3, 1916, at 6 p.m. 

Visitors invited. 


GEORGE HENRY LEWES . 
STUDENTSHIP IN PHYSIOLOGY. 


The Studentship is of the value of £200 a year and is tenable for three 
years. Its object is to enable promising Students to give their whole time 
to Physiological Research. It is in the power of the Trustees to elect a 
second Student. Candidates are requested to send a short statement of 
their qualifications to Prof. LANGLEY, Physiology School, Cambridge, hy 
November 18. 


SOUTH AFRICAN 
SCHOOL OF MINES & TECHNOLOGY, 


JOHANNESBURG 


(Under the University of South Africa Act, 1916, a 
Constituent College of the University of 
South Africa). 


The Council of the South African School of Mines and ‘Technology 
invites applications for the following appointments, viz. :— 
Department of English, Logic and Philosophy : 
PROFESSOR and ASSISTANT. 

Department of History : PROFESSOR, 
Department of Modern Languages : 

(i) Dutch—PROFESSOR. 

(ii) French—PROFESSOR. 
Department of Classics: PROFESSOR.and ASSISTANT. 
Department of Education and Psychology : ASSISTANT. * 
Department of Economics : 

Commercial Geography—ASSISTANT. 

Department of Physics: PROFESSOR and ASSISTANT. 
Department of Botany: PROFESSOR. 
Department of Zoology : PROFESSOR. 

A Three years’ contract will be granted in each case. 

Salaries: (a) Professors, 4800 per annum, rising by annual increments 
of £50 to £900, and by similar increments to £1000 in the succeeding two 
years, where the appointment is confirmed and the member placed on 
the permanent staff; (b) Assistants, £350 per annum, rising by annual 
increments of £50 to the maximum of £450. 

75 will be allowed to Professors for travelling expenses to South Africa, 
and £50 to Aséistants ; half-salary will, in each case, be paid from date 
of sailing till arrival in Johannesburg. 

The next session begins early in March, and the successful applicants will 
be expected to reach by February rsth, 1917. 

The members of the staff have to supervise, and take part in, Evening work. 

Applications in triplicate, stating age, professional qualifications and 
experience, as well as information regarding candidates’ publications or 


COUNTY. BOROUGH OF HUDDERSFIELD 
TECHNICAL COLLEGE. 
Principal- J. F. Hupsox, M.A., B.Sc. 


CLOTH MANUFACTURE. 
CHEMISTRY DYEING. 
MECHANICAL anp ELECTRICAL ENGINEERING. 
ECONOMICS ann COMMERCE. 
BIOLOGY, PHYSICS, MATHEMATICS. 
The new department of COAL TAR COLOUR CHEMISTRY is open 
for teaching and research under the direction of Dr. A. E. Everest. 
Full particulars on application to the Secrerary, Technical College, 


Huddersfield. 
T. THORP, Secretary, 


LEICESTERSHIRE COUNTY COUNCIL. 
LOUGHBOROUGH TECHNICAL INSTITUTE, 


WANTED IMMEDIATELY, LECTURER in LNEERING 
(preferably ELECTRICAL). Salary £150 to £175, according to experience 
and qualifications, The appointment is for the period of the War, but will 
probably be made permanent in the case of satisfactory service. 

Applications, with not more than three copies of recent testimonials, should 
be sent to —Tur Principat, The Technical Institute, Loughborough, not 
later than November r. 

W. A. BROCKINGTON, Director of Education. 


DEMONSTRATOR IN PHYSICS. 


DEMONSTRATOR in PHYSICS required in January at the LON- 
DON (ROYAL FREE HOSPITAL) SCHOOL OF MEDICINE 
FOR WOMEN, 8 Hunter Street, W.C. 

Applications, with testimonia!s, to be sent to undersigned by Friday, 
October 27, from whom further particulars may be obtained. 

. L. M. BROOKS, Secretary and Warden, 


WANTED at once, a SCIENCE MASTER, 


Christ's Hospital, Horsham, ineligible for military service ; elementary 
chemistry and physics, with some knowledge of practical agriculture 
for an experimental farm. Salary £50 per term, board and residence.— 
Apply Senior SciENcCE MAstTeER. 


READER, Scientific and Technical, required 
by old-established Publishers. Whole time in London office.—Apply, 
stating qualifications and salary required, Box 194, c/o NATURE Office. 

Edueational, Medical, all other 


BOOKS ! subjects, and for all Exams. 


SECOND-HAND AT HALF PRICES: New Books at Discount Prices. 
CaTALoGuEs FREE. State Wants. Books sent on approva’. 
BOOKS BOUGHT: Best Prices Given. 


W. & G, FOYLE, 121-123 Charing Cross Road, London. 


Books on Seientific, Teehnieal, 


researches, should, with copies of three recent testimonials, be sent not later 
than November 16th, 1916, to the undersigned, who, on application, will 
send a memorandum containing full information of the above appointments, 
and of the scheme for the expansion of University education on the 
Witwatersrand in the immediate future. 

Before appointment, the selected applicants will be required to pass 
a medical examination. 


CHALMERS, GUTHRIE & CO., Lrp., 
9 IDOL LANE, 
LONDON, E.C. 


DERBY EDUCATION COMMITTEE. 
TECHNICAL COLLEGE. 


The Governors invite applications from qualified candidates for the post 
of LECTURER and DEMONSTRATOR in CHEMISTRY. Salary 


4300 per annum. 
Forms of application may he obtained from the Principat, Technical 


College, Derby, to whom they should be returned not later than Monday, 
November 13, 1916. 
WILLIAM COOPER, Secretary. 


October 23, 1916. 


LIVERPOOL EDUCATION 
COMMITTEE. 
LIVERPOOL COLLEGIATE SCHOOL. 


REQUIRED IMMEDIATELY, a LABORATORY ASSISTANT 
(man or woman) at the above-named school. Salary at the rate uf £65 per 
annum. Applications to be lodged with the Direcror or EpucaTion, 

14 Sir Thomas Street, Liverpool, not later than Monday, November 6, 1916. 


EDWARD R. PICKMERE, 


TO LIBRARIANS AND _OTHERS. 


JOHN WHELDON & CO. 


beg to draw attention to the fact that they hold probably 
the largest stock in the country of 


JOURNALS & TRANSACTIONS 
OF SCIENTIFIC SOCIETIES, 


Including Transactions and Proceedings, &c., of the Royal 
Society, Linnean Society and Zoological Society of London, 
Journals of the Chemical, Geological, Royal Geographical, Royal 
Microscopical, Royal Agricultural, Royal Horticultural, Royal 
Astronomical, Physical, and other Societies, Proceedings, 
Journals and Reports of very numerous local Natural History 
Societies, also Nature, Knowledge, Ibis, Zoologist, Curtis’s Botani- 
cal Magazine, Journal of Botany, Tecbnical and Engineering 
Journals, and numerous other Periodicals, British and Foreign. 
Special Catalogue of above (No. 76) just ready, 
gvatis on application. 
Sets, runs, odd vols., and numbers of Journals quo'ed for on application. 
Subscriptions taken for ail Scientific and other Journals, which will be 
posted regularly on issue. 
New books supplied to order. Out-of-print books sought for. 
Accounts opened with Foreign Institutions, Libraries, or private 
gentlemen on receipt of a deposit or London references. Pi 
The stock of Second hand Natural History and Scientific Works is 
one of the largest in the world. Subject catalogues on application. 


London: JOHN WHELDON & CO., 
38 GT. QUEEN STREET, KINGSWAY, W.C. 


Telephone: Gerrard 1412. 


Clerk to the tducation C 
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J. POOLE & CO 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second Hand Books at about half published price. 
:: :: New Books at discount price. :: :: 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C. 


BOOKS, MAGAZINES 
and PERIODICALS 


Despatched regularly to all parts. 
& Can we send you particulars of our 
| POSTAL SERVICE? 
Individual requirements studied and lowest 
prices quoted. 
'E. GEORGE & SONS, Ltd., 
23 Jacob Street, London, S.E., England. 


OLD PLATINUM, GOLD 


Dental Alloy, &C., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W. 
EST. 1772. 
Fine Jewels or Plate also purchased or valued. 


Articles ; Plainly Worded. Subjects: Exactly Described. 


Founpep By Ricuarp A. Procror, 1881. 


A Monthly Record of Science 
in all its Branches. 


Each number consists of articles and notes 
by authorities in their respective subjects. 


PROFUSELY ILLUSTRATED. 


THE ATHENZUM says: “This excellent and 
well-known periodical. . . . The articles are all from 
the pens of authors eminent in their own lines.” 


NATURE says: ‘“‘ Presents its readers, month by 
month, with accurate and interesting accounts of 
modern scientific work, prepared by writers in close 
touch with knowledge in the making. In addition to 
illustrated articles each issue includes sections in which 
the progress made in the various branches of science 
is noted.” 


Through any Bookseller. 


MONTHLY—ONE SHILLING, net. 


Annual Subscription, 18/-, post free anywhere. 
Offices: AVENUE CHAMBERS, BLOOMSBURY SQUARE, LONDON, W.C. 


SECOND-HAND MICROSCOPES. 


Baker ‘“‘D.P.H.,’? No, 1, mechanical stage and substage, 
2/3, 1/6, and 1/12 oil imm. objectives, by Bausch & Lomb, 
triple nosepiece, 2 eyepieces, achromatic Abbe condenser .. £18 18 
Leitz “ F,” Nos. 3, 7, & 1/12 fluorite oil imm, objectives, triple 
nosepiece, 2 eyepieces, spiral Abbe and iris; all by Leitz £14 15 


Beck ‘‘Popular’’ Binocular, 2-in., 1-1n., and 4-in. 
tives, 2 pairs of eyepieces, and p lariser £8 15 
Leitz Ila, Nos. 3 and 7 Reichert objectives, double nosepiece, 
eyepiece, Abbe and i iris es £7 15 
Beck Small “ Londen,”’ 2/3 and 1/6 objectives, double nose- 
piece, eyepiece, spiral Abbe and iris... £6 17 
Leitz Ilb, A and D Zeiss objectives, double nosepiece, eye: 
... £6 15 
Beck “Economic,” 1-in. and $ objectiv es, 2 eyepieces £6 10 
Beck Small ‘‘London,” 2/3 and 1/6 -doubie 
noseviece, eyepiece £5 17 
Beck ‘* Star,” 1-in., objectives, eyepiece 


Dissecting Stand, Zeiss erecting eyepiece, 1-in. objective ow £4 © 
A number of LEITZ OBJECTIVES in Stock at Original 
Catalogue Prices. 

CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON. (Cpoesite Grav'’s Inn Road. 


eooo 


) 


DENT’S ASTRONOMICAL CLOCKS 
SIDEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES £21 & UPWARDS 


clock with a 1o-inch dial, dead-beat e ment, a 

wooden rod seconds pendulum in a solid 

case, and after examining the instrument we have nc 
in pr g it a marvel of cheapness.” 


De Nature says: “ Should find its way into many 
observatories where an accurate instrument is required 
at a moderate cost. For the sum of £21 they oars ® a 


E. DENT & co., Ltd., 
Watch, Clock, and Chronometer Makers. 
By Special Appointment to H.M. the King. 


61 STRAND, 


only 


AND 4 ROYAL EXCHANGE, LONDON. 
Exhibition. 


@ 3 Grand Prises and 1 Gold Medal Franco-British 
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The number for last week (Oct. 19) contained :— 


Reminiscences of Raphael Meldola. By G. T. M. 

Anima Animans. By J. A. T. 

Diophantine Analysis. By G. B. M. 

Three Text-books of Physics. By H. S. A. 

Our Bookshelf. 

Letters to the Editor :— 
Elasticity and Entomology.  (Jllustrated.) R. J. 
TiLLyarD.—Early Use of the Word ‘“‘ Blizzard.” Dr. 
Orro Kuorz. 

The Future of the Zinc-smelting Industry in 
Great Britain. By Prof. H. C. H. Carpentrr. 
Prof. Pierre Duhem. By Prof. G. H. Bryan, F.R.S. 

Notes. 

Our Astronomical Column. 

reps Investigations and Development. By 

Bitter Pit. By F. K. 

Geology at the British Association. By W. L. C. 

The British Association at Neweastle :— 

Section F.—Economie Science and Statisties.— 

Opening Address (Abridged) by Prof. W. 
Krrxavpy, M.A., B.Litt., M.Com., President of the 
Section. 

University and Educational Intelligence. 

Societies and Academies. 

Books Received. 

Diary of Societies. 


Copies. can be obtained throuch any bookseller or newsagent, or post- 
free trom the Publishers, St. Martmn’s Street, London, W.C., on receipt of 
64d. from residents in the British Isles, or of 7. from residents abroad. 
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La h 0 rat 0 r G | as $ W a r e A device for utilising the main supply of electricity, continuous or x 
alternating, of any voltage, for the smmediate production of low voltage 
currents from o*5 to roo volts such as are required for 
LABORATORY EXPERIMENTS. Me 
BEAKERS, FLASKS, ae apparatus has been largely employed by the medical profession for ; y 
ucing the currents that are required for passing through the human 
RETORTS, &c. boi ~~ § which purpose accumulators and dry cells have been hitherto } 
employe 
The cggronies comprises a vessel of water, two fixed electrodes, and two f 
movable electrodes. The main current is connected through two lam; 
resistances to the movable electrodes, and the circuit of utilisation is 
oe connected to the two displacement. The 
terminals shown at polarity of the 
orce alin right and left of the supply can be Mu 
vulcanite top of the lily reversed by 
vessel. moving the pointer a 
CRUCIBLES AND BASINS. When the four in the opposite wh 
electrodes are at direction. The 
right ‘angles, fe. complete apparatus loo 
at equal distances weighs 7 Ib. only, bo 
‘ apart, the potential The price of 
bed at the utilisation the 
} ter a ers terminals is zero ; includes a moving h 
when moved a coil milliam w 
degree from this , meter with shunt so 
position, a potential winding ; if this is 
Is at once obtained not required, sit 
varying in intensity Price is only 
Pur ‘h ] with the amount of £6 6 
e emica Ss To summarise, the following advantages render the ‘‘GALVANOsET’ P 
superior to all other methods :— lis 
" Nothing to get out of order. Costs less than one farthing per da 
No expense for upkeep. honr to run. Cc 
Always ready for use. Safe under all circumstances. 
Does not require re-charging. Finest range of adjustment. pl: 
Nothing to wear out. Any desired current. 
Light and portable. en 
in! 
LTD., Further particulars from the SOLE MAKERS: ss 
WL. THE MEDICAL SUPPLY ASSOCIATION 
th 
167-185, Gray's Inn Road, London, W.C. su 
se 
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GLASS BEAKERS, made from a formula similar to Jena, spouted, from 50 cc. to 2000 cc. 
» Plain, from 50 cc. to 2000 cc. 
FLASKS, ani feos a a similar to fan, ordinary shape, from 50 cc. to 2000 cc. 
» conical, from 50 cc. to 2000 cc. 


PORCELAIN ‘EVAPORATING BASINS AND BEAKERS. 
PORCELAIN CRUCIBLES AND COVERS, Nos. 000 to 5. 
FILTER PAPERS, equal to Schleicher & Schiill’s, including No. 589 (white and black band) and No. 595. 
NICKEL EVAPORATING BASINS. NICKEL CRUCIBLES & COVERS. 


The above are obtainable from the following firms, all Members of the Association :— 


BIRMINGHAM ... BELCHER (STANDLEY)& MASON,Ltd., LONDON .. PF. B. BECKER & CO.(W. & J. George,Ltd 
- Church Street. Successors, 1 AmB Wall, E.c. 
PHILIP HARRIS & CO., Ltd., 144-6 ” A. Sau M Ltd., 19-21 
mu ree 
’ FFIN NS, Ltd., 
SOUTHALL BROS. & BARCLAY, Ltd., Kingsway, W.c. 
1 Broad S - 2 TOWNSON | & ME RCER, Ltd., 34 
BRADFORD .. HARRISON, P amomile eet, 
Bridge “PARKINSON MANCHESTER ... F. JACKS ON Ltd., 44 Chapel 
BRISTOL .. FERRIS & CO., Ltd., Union Street. a .. JAMES WOOLLEY, SONS & CO., Ltd., 
EDINBURGH ... A. H. BAIRD, 33-39 Lothian Street. wewoasTie- BRADY & MARTIN, Ltd., Northumber- 
GLASGOW ..__... BAIRD & TATLOCK, Ltd., 45 Renfrew ON-TYNE... land Road. 
Street; and Branches. SHEFFIELD .. J. PRESTON, 105 Barker's Pool, 
LEEDS er WIDNES .. J. W. TOWERS &.CO., Ltd., Victoria 


« REYNOLDS & BRANSON, Ltd., 14 
Commercial Street. 


THURSDAY, OCTOBER 26, 
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“ METEORITICS.” 


Meteorites: their Structure, Composition, and 
Terrestrial Relations. By Dr. O. C. Farrington. 
Pp. x+233. (Chicago: Published by the 
Author, 1915.) Price 8s. 6d. 


ae treatise on meteorites written by the well- | 
known curator of geology at the Field | 
Museum of Natural History, Chicago, will meet 
a difficulty that has long faced the student who, 
while desirous of studying this subject, has hitherto 
looked round in vain for a comprehensive text- 
book. Sir L. Fletcher’s handbook and guide to 
the meteorite collection at South Kensington, 
which is now in its eleventh edition, is admirable 
so far as it goes; but its scope is naturally limited, 
since it is intended for the ordinary visitor to the 
museum. Meunier’s ‘“ Météorites,” which formed 
part of an “Encyclopédie Chimique,” was pub- 
lished so far back as 1884, and is therefore out of 
date, and probably not now readily accessible. 
Cohen’s “Meteoritenkunde” excellently 
planned, but was unfortunately cut short at the 
end of the third of the five parts in which it was 
intended to be by the author’s death in 1905; 
indeed, he did not live to see the third part appear. 
At the outset Dr. Farrington attempts to solve 
the problem of finding a name for the subject, and 
suggests ‘‘Meteoritics,” a word that seems to 
serve the purpose very satisfactorily, since 
“Meteoritology ” is ruled out because of the in- 
evitable confusion with that branch of science 
which is concerned with the weather. Previously 
“Astrolithology ” had been proposed by Shepard, 
and ‘“‘ Aerolitics ” by Story-Maskelyne, but neither 
word is suitable or suggestive. 
‘The book consists of two parts, though it is 
not so divided, dealing the one with the mode in 
which meteorites have reached the earth’s surface 
and their possible origin, and the other with their 
physical and chemical characters. But for the 
protection afforded by the atmosphere the fall of 
a meteorite would not be the comparatively rare 
phenomenon it is at present. Most of the erratic 
bodies which meet or overtake the earth are 
burnt up long before they reach the ground, and 
the velocity of those that do survive the passage 
through the air is so reduced by the friction that 
the rate of fall is only what would be due to gravity 
had they fallen from heights which have been 
variously estimated from 4 to 46 kilometres. 
The disruptive force generated by the heat re- 
sulting from the friction causes meteorites to 
burst into pieces which are often quite small. 
Nevertheless, some of the masses which must 
have fallen, though there is no recorded evidence 
of the fact, have been of considerable size and 
weight. The largest as yet known is the 
Ahnighito—one of those located at Cape York, 
West Greenland, by Admiral (then Lieut.) Peary 
in 1895, and now in the New York Museum; it 
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weighs 36$ tons. The next in size is that of 
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Bacubirito, Mexico, which, on account of its in- 
accessibility and the difficulty of transport, still 
remains where it originally fell; its estimated 
weight is 27 tons. Pathetic interest attaches to 
the photograph which is reproduced as a frontis- 
piece. It represents the late Prof. H. A. Ward 
standing beside the Bacubirito meteorite. An in- 
defatigable collector of meteorites, he was ready 
to start at a moment’s notice to any part of the 
globe in search of one. He returned in safety 
from all his expeditions, only to be run over and 
killed in the street ‘at Rochester, N.Y., where he 
had his home. 

Meteorites are distinguished from terrestrial ' 
rocks both by their structure and by their mineral 
composition. All the elements present in the 
former are known terrestrially, but some of the 
common elements, such as barium, strontium, 
lead, and bismuth, have not been detected in 
meteorites, at least not in quantity or with cer- 
tainty. Many of the minerals present in meteorites 
are peculiar to them, and have not been found 
terrestrially—for instance, oldhamite (calcium 
sulphide), schreibersite (iron-nickel-cobalt phos- 
phide), lawrencite (iron-nickel chloride).’ Their 
presence is very significant, since they could not 
have been produced had solidification taken place 
in the presence of free oxygen. It is the last- 
named mineral that is largely responsible for 
the sweating and rusting which occur in certain 
irons. The metallic portion of a meteorite con- 
sists largely of an iron-nickel. alloy, and is 
arranged in a definite manner, as is shown by the 
markings developed on etching a polished section. 
Dr. Farrington himself has established that the 
nature of the arrangement depends on the ratio 
of the iron to the nickel in the alloy; irons with 
about 6 per cent. of nickel have one type, which 
is characterised by the fine Neumann lines, those 
with from 7 to 15 per cent. have a second type, 
showing the broad Widmanstatten bands, and 
those still richer in nickel have a granular struc- 
ture. Meteoritic stones are not unlike terrestrial 
rocks as regards their mineral constitution, but 
differ from them in their peculiar chondritic or 
granular structure. 

One of the problems in the subject that call 
for solution is a satisfactory classification of 
meteorites. That at present in use, which is de- 
scribed in detail by Dr. Farrington, was devised 
by Gustav Rose, and amplified or modified by 
Tschermak and Brezina. It is cumbersome, con- 
sisting as it does of no fewer than seventy-six 
groups, and has no real scientific basis. The 
author refers the reader to a scheme on the lines 
of the American quantitative classification of rocks 
which he has himself put forward. This classifi- 
cation has, however, been by no means generally 
accepted in the case of rocks by petrologists. A 
promising scheme, which emphasises the relation- 
ship subsisting between meteorites, however 
apparently different their characters may be, was 
recently communicated to the Mineralogical Society 
by Dr. Prior. It consists of six groups, of which 


five may be considered as derived from the first 
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by chemical interaction between certain of the 
constituent minerals. 

At the close the author appends a useful table 
for discriminating the metallic minerals occurring 
in meteorites, and has added two indices, one 
general, and the other giving the falls mentioned 
in the book. 


ESCAPE OF ELECTRONS FROM HOT 
BODIES. 


The Emission of Electricity from Hot Bodies. 
By Prof. O. H. Richardson. Pp. vii+304. 
(London: Longmans, Green and Co., 1916.) 
Price gs. net. 


HIS work, which is one of the series of mono- 
graphs in physics published under the 
editorship of Sir J..J. Thomson and Prof. 
Horton, deals with the emission of positive and 
negative electricity from hot bodies. The closely 
related subject of the conductivity of flames is not 
included. It will be remembered that a volume 
dealing with this part of the subject was published 
a few years ago by Prof. H. A. Wilson. 

While it had long been known that hot bodies 
discharge both positive and negative electricity, 
the detailed investigation of this important sub- 
ject was an immediate consequence of the develop- 
ment of the ionisation theory of gases. The 
author was one of the first workers in this new 
field of work begun at Cambridge, and with the 
help of numerous students he vigorously con- 
tinued his investigations at Princeton University, 
and more recently at King’s College, London. A 
large part of our knowledge of this subject is due 
to his investigations. 

As a consequence, we have a first-hand account 
of this interesting subject, written by one who 
has a full appreciation of the experimental diffi- 
culties and the adequacy of the theories proposed. 
A large part of the volume is devoted to the study 
of the emission of negative electrons from heated 
filaments at low gas-pressures, its variation with 
temperature, the effect of residual gases, and the 
treatment of the metal surfaces. Although the 
electronic current is usually large and easily 
measured, there are in many cases wide dis- 
crepancies in the magnitude of the current ob- 
tained under similar conditions by different 
observers. This lack of definiteness in the data 
seems to result mainly from the part played in 
the electronic emission by the condition of the 
surface, and the presence of gaseous or other 
impurities. A general theory is advanced on the 
supposition that a metal contains free electrons 
which obey the gas laws. At high temperature 
some of the electrons acquire sufficient energy to 
escape from the metal surface. The theory of the 
escape of electrons from a hot metal is thus 
analogous to that of the evaporation of a liquid. 
This theory seems to explain satisfactorily the 
rapid variation of the electronic current with the 
temperature. The author has shown experiment- 
ally that energy is expended in the escape of elec- 
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trons from the metal surface, and that heat js 
given up to the metal surface when electrons pass 
into it. The connection of these effects with the 
contact difference of potential has been carefully 
examined. 

As is well known, there has been considerable 
difference of ‘opinion in the past as to the origin 
of the large electronic emission from incandescent 
bodies. Its susceptibility to conditions, and 
especially to the presence of impurities, has led 
some to suppose that part, if not all, of the elec- 
tronic emission is the result of chemical action 
between the heated metal and the gaseous or other 
impurities. The author evidently considers that 
there is a true electronic emission depending only 
on the metal, and his contention is certainly 
strongly supported by the observed fact that a 
tungsten filament in the highest possible vacuum 
continues its emission of electrons unchanged with 
time. On the other hand, the electron current 
from most metals is very markedly influenced by 
the previous history of the wire, and is extra- 
ordinarily susceptible to the presence of a minute 
amount of impurity. For example, Langmuir in 
a recent paper directs attention to the striking fact 
that the heating of a filament containing thorium 
in the neighbourhood of the tungsten wire increases 
the thermionic current of the latter by a million 
times. While great progress has been made in 
the last decade in extending our knowledge of this 
subject, there is no doubt that much work still 
remains to be done to clear up many outstanding 
difficulties. 

In the last chapter the author discusses the 
experimental evidence of the emission of positive 
electricity from heated metals and salts, and 
describes. the ingenious method developed by him 
to determine the mass of the carriers. The sur- 
prising fact is brought out that in the great 
majority of cases the carriers of positive elec- 
tricity are atoms of potassium. The reason why 
potassium, which, even when present only in 
minute quantities, is an impurity, should be the 
active element in this emission is difficult of 
explanation. 

In the preface the author mentions that he has 
not thought it desirable to include an account of 
the practical applications of thermionic emission, 
but mentions some of the more important papers 
in which this side has been discussed. It is to 
be hoped, however, that when a second edition 
is called for, the author will devote a chapter to 
the very interesting application of the thermionic 
emission to the _ rectification of alternating 
currents, and to the magnification of small cur- 
rents in radio-telephony and _ radio-telegraphy. 
It is of great value that students should appre- 
ciate the striking way in which the pure science 
researches in this subject have proved of great 
technical value. 

This book can be strongly recommended to all 
those who are interested in modern physics as a 
clear and up-to-date account of our knowledge of 
an important department of modern scientific 
research. 
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PHYSICS. 


(1) A Student’s Heat. By I. B. Hart. Pp. vii+ 
376. (London and Toronto: J. M. Dent and 
Sons, Ltd., 1916.) Price 4s. 6d. 

(2) Elementos de Fisica Descritiva para a 4% e 
5° Classes dos Liceus. Por Dr. F. J. Sousa 
Gomes e Alvaro R. Machado. 5° edigio, 
revista. por Alvaro R. Machado. Pp. 528. 
(Braga: Livraria Escolar de Cruz y Ca., 1915.) 


(1) R. HART’S text-book of heat is intended 

for use in the higher forms of secondary 
schools, for advanced students in technical col- 
leges, and for those taking a pass degree exam- 
ination at the university. ‘The author has included 
in his book descriptions of many modern methods 
of determining thermal constants and results of 
recent experimental investigations. Although the 
calculus is introduced in the section on thermo- 
dynamics, a knowledge of elementary algebra 
and geometry will suffice for the perusal of the 
greater part of the book. The text is furnished 
with a large number of clearly drawn diagrams, 
but the exposition in some parts is open to con- 
siderable criticism. 

In the paragraphs dealing with electrical 
methods of measuring temperature the author 
assumes his reader to have no knowledge of elec- 
tricity, and explains the chief points of the simple 
electric circuit with the aid of a diagram showing 
cell, ammeter, resistance, and voltmeter all con- 
nected in series. In connection with the platinum 
resistance thermometer, the compensating leads 
are not made of copper, nor is it usual to stan- 
dardise the instrument in the way described by 
the author. The variation of resistance with tem- 
perature is represented by R;=R, (1+ at+ Bt’). 
According to the author, B is neglected for approx- 
imate measurements, and a=0'00366; while for 
more accurate work the constants a and 8 are 
determined by measuring the resistance at 0° C., 
100° C., and ~ 273° C. At the last-mentioned 
temperature the resistance of a pure metal is known 
to be zero. Again, when describing the thermo- 
couple method of measuring temperature, on p. 23, 
we have “the difference in temperature at the junc- 
tions induces an electromotive force, and the gal- 
vanometer registers a kick.” The formula derived 
for the expansion of a liquid by the weight ther- 
mometer method, on p. 49, is wrong. On p. 86, 
dealing with molecular velocity and temperature of 
a perfect gas, it should be made clear that it is the 
square root of the mean square velocity of the 
molecules which is proportional to the absolute 
temperature and not their mean velocity. It is 
difficult to see how Charles’s law for unsaturated 
vapours is verified by the experiment described on 
Pp. 131, since the vapour will be subjected to vary- 
ing pressures. On p. 182 we have the statement 
that Newton’s law of cooling is an approximation 
to Stefan’s law. This is wholly erroneous, since 
the law of Stefan refers to loss of heat by radia- 
tion alone. Each chapter is furnished with a 


large number of questions selected from the papers 
of various examining bodies. 
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(2) As its title implies, this text-book is purely 
descriptive in character. The subjects dealt with 
are mechanics of solids and fluids, light, heat, 
sound, electricity and magnetism. The ground 
covered is only elementary, and upwards of 200 
pages are devoted to introductory mechanics and 
properties of matter. No mathematical proofs of 
the formule employed are given, the idea being 
that the statements are to be regarded as laws to 
be verified experimentally. While there is nothing 
novel in the treatment of the subject, the text is 
accurate, concise, and amply illustrated. 


BIRDS AND THE POET. 


The Birds of Shakespeare. By Sir Archibald 
Geikie. Pp. x+121. (Glasgow: James Macle- 
hose and Sons, 1916.) Price 3s. 6d. net. 


HIS volume—cne of the company of books 
which owe their existence to the tercen- 
tenary of Shakespeare—consists of an address 
delivered by the distinguished author to a country 
natural history society, and as. such it must have 
served its purpose admirably. Beyond this it 
makes no pretensions, but it is all that it claims 
to be, and will fill a vacant place on the shelves 
of those who do not possess Mr. J. E. Harting’s 
standard work. 

In his opening pages the author lays stress on 
the development of man’s feeling towards Nature 
from Chaucer to Shakespeare, from the simple, 
unreflective delight in the sights and sounds of 
the open air to the dawning of a sense of “the 
mystery of things ” and its influence on the human 
mind; and again, at the close of the lecture, he 
passes to the further development of reflectivity 
manifest in the poems of Wordsworth, Keats, and 
Shelley, where the birds are not merely talked 
about, however poetically, but actually talked to, 
as being, like ourselves, “travellers between life 
and death.”” The main body of the volume is taken 
up with the passages in the plays and poems 
relating to the several birds, linked together by 
pertinent observations. Some half-dozen pages 
are deservedly devoted to that “pleasure for high- 
mounting spirits”—the sport of hawking, to 
which the birds of prey owed such consideration 
as they enjoyed; for, apart from this, Shakespeare 
shares the depreciatory attitude towards them 
current in his day and long after, including even 
the “mousing owl”; but then, as Waterton long 
ago remarked, from the time of Ovid downwards 
this useful bird has always been in ill odour with 
the poets. Passing on to the game birds, we get 
a too brief account of the various methods of 
taking them, and the sportsman to whom the 
“Diary of Master William Silence” is still an 
undiscovered treasure might have welcomed a 
footnote sending him to that invaluable work. 

Here are one or two points which might receive 
attention when the book is reprinted. ‘The 
Passionate Pilgrim” and “The Phoenix and the 
Turtle” are drawn upon. without any hint that 
these réchauffés are by no means wholly the work 


of Shakespeare. Loon, “a diver,” and loon, “a 
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rogue,” are words of distinct origin. With the 
very doubtful exception of the passage in “ King 
Lear,” Siakespeare’s “chough” (as the present 
writer maintained many years ago in the Zoo- 
logist) is not the Corn‘sh chough (Pyrrhocorax 
graculus), but the jackdaw (Corvus monedula), 
and, to be strictly accurate, Tereus was not the 
brother, but the brother-in-law, of Philomela. 

The numerous illustrations require no recom- 
mendation. They are our old familiar friends 
from Yarrell and Howard Saunders. 


OUR BOOKSHELF. 

The Panjab, North-West Frontier Province, and 
Kashmir. By Sir James Douie. Pp. xiv + 373. 
(Cambridge: At the University Press, 1916.) 
Price 6s. net. 

Tue editor of the Cambridge series of Provincial 
Geographies of India made a happy selection when 
he entrusted the Panjab to Sir James Douie, who 
during thirty-five years’ work as a member of the 
Indian Civil Service has held the posts of Chief 
Secretary, Financial Commissioner, and Officiating 
Lieutenant-Governor ; what he dges not know of the 
Province in which he served is not worth knowing. 
In a series of chapters packed with information he 
discusses the physiography, ethnology, sociology, 
history, archeology, and administration of an area 
of one quarter of a million square miles, compar- 
able in extent, as well as in other respects, with 
Austria-Hungary. To summarise this amount of 
information within a limited space naturally pre- 
vents the elaboration of detail. The book, in fact, 
is an epitome of the information contained in the 
Imperial and Provincial Gazetteers, and in num- 
berless other official publications. 
- An excellent feature of the work is the large 
series of photographs, maps, and diagrams. In 
the illustrations it is pleasant to notice that the 
personal element is well represented in John 
Lawrence, Charles Aitchison, Denzil Ibbetson, and 
Michael O’Dwyer—some of the able adminis- 
trators for which the Province has been noted— 
and in those of native celebrities. In a new 
edition we may suggest the inclusion of some 
great soldiers—Pollock, Nott, Gough, Nicholson, 
Edwardes, Roberts, and Donald Stewart. It 
would also be a help to students to provide a short 
list of the more useful books dealing with various 
aspects of history, social life, travel and sport. 
The mistake (p. 24) of fixing Lord Roberts’s march 
to Kabul in 1898 should be corrected. Every 
young officer, military and civil, posted to India 
should possess a copy of this useful book, and it 
might with advantage be introduced into the geo- 
graphy course in British and Indian schools. 

The Student’s Handbook to the University and 
Colleges of Cambridge. _ Fifteenth edition, re- 
vised to June 30, 1916. Pp. 16+704. (Cam- 
bridge: At the University Press, 1916.) Price 
3S. net. 

THOUGH the statements contained in this handbook 

are not official, the information provided has been 

compiled from authentic sources and may be re- 
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garded as accurate. Parents sending sons to 
Cambridge will find the guide invaluable, especially 
the sections dealing with expenses and scholar- 
ships. 

In view of the recent comparative inactivity of 
the University there are no additions to this issue 
of the handbook. Some temporary emergency 
regulations, occasioned by the war, affecting 
undergraduates are summarised conveniently, and 
altogether the general usefulness of the volume 
has been well maintained. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


Scarcity of Wasps. 

THE scarcity of wasps in Cheshire during the passing 
autumn, noted in Nature of October 12 by Mr. H. \. 
Davis, has been equally remarkable in this district 
(Wigtownshire). Observation extending over very 
many seasons has convinced me that the abundance 
of queen wasps in spring is no indication of the num- 
ber of swarms in late summer and autumn. That 
appears to be regulated by the character of the weather 
in June and July, which this year was unusually cold 
and wet. In the autumn of 1915 there was an extra- 
ordinary number of the nests of social wasps, both of 
the species that build underground and those that 
found arboreal colonies. In consequence I do not 
remember ever to have seen so many queen wasps 
about as there were in May of this year. Presumably 
each of these started building cells and laying eggs, 
but even if these hatched out, the cold was fatal to 
the larve (for wasps are essentially lovers of sunshine) ; 
no workers were reared to assist in ——- the colony, 
which consequently came to naught. Last year I 
would have undertaken to find fifty wasps’ nests within 
a radius of half a mile of this house; this year I did 
not know of one. HERBERT MAXWELL. 

Monreith. 


THE past summer has been so remarkable as regards 
these insects that a few notes from an old observer 
may be acceptable. The principal fact to be noticed 
is the extraordinary disproportion between the 
immense number of queens in spring (I cannot re- 
member so many in upwards of fifty years’ observa- 
tions) and the scarcity of workers in the summer. 
It is scarcely an exaggeration to say that there were 
more queens to be seen in the spring than workers 
when these were most numerous, in September. To 
ge back to the beginning, an entry in my diary on 
October 18, 1915, states that on digging out a nest 
poisoned with cyanide two days previously, in which 
all the active workers had been killed, ‘a lot of quite 
lively ones, mostly queens,” was found. 

There can be little doubt that the cause of the 
scarcity of nests and workers was the cold and wet 
weather of mid-April. This supposition is supported 
by the fact that of the only four nests found and 
taken near this house, two were in fresh (and therefore 
warm) manure-heaps, one in the roof of the gardeners’ 
bothy, and one in a sheltered hedge bottom. I have 
no recollection of having ever seen a nest in a dunghill 
before. 

The discrepancy between the number of queens in 


| 


OS GTO 


OcToBER 26, 1916] 


NATURE 149 


ring and of nests and workers in summer is so 
common that I am tempted to think that the more 
conspicuous, and therefore more often caught, queens 
are infertile, and the rewards for their destruction 
wasted. Perhaps some member of the Association of 
Economic Biologists will take the matter up? 
ALFRED O. WALKER. 


Ulcombe, Kent. 


"In reference to the letter of Mr. H. V. Davis 
(NarurE, October 12, p. 109), 1 may say that in this 
district ordinary wasps have been decidedly scarce this 
year. Reports from several other localities are of the 
same character. Queens, however, were abudant in 
the spring (May and June), but I think that only a 
few survived the wet and cloudy weather. 

I make a point of cultivating these insects, as they 
are extremely interesting to watch, and destroy myriads 
of flies every summer. There were six embryo nests 
in my garden in May last, but only one (Vespa vul- 
garis) managed to withstand the vicissitudes of the 
inclement weather. This nest was a weak one, for 
when I dug it out on September 20 it consisted of 
four layers of cells, the top one alone being for small 
working wasps (1000 cells), while the others were 
exclusively for queens and drones (1450 cells). This 
proportion is quite exceptional according to my own 
observation, for I have commonly found the smaller 
cells greatly in excess of the others. In a much 
stronger nest (Vespa germanica) which I took here on 
October 6, 1915, there were 12,900 cells, forming ten 
tiers, and less than a quarter of, the former had been 
devoted to the rearing of queens and drones. 

Very few persons will be inclined to attract wasps to 
reside in their own immediate neighbourhood, but 
anyone caring to study these insects should make a 
few little cavities in dry situations early in April. The 
ueens begin selecting ‘te ¥ positions in that month 
Temcage date, April 17). It is certain that wasps are 
not so aggressive and violent as commonly supposed. 
They display remarkable industry and activity, for at 
midsummer they may be observed streaming to and 
from their homes during a long working day of 


.eighteen hours! In view of the justified agitation 


against the house-fly in recent years, it is questionable 
whether the usual spring campaigns against queen 
wasps should be encouraged. On a bright summer 
day in 1913 I carefully watched the entrance of a 
wasps’ nest in my garden, and concluded that the 
insects brought home at least 2000 flies. 
W. F. DENNING. 
44 Egerton Road, Bristol, October 14. 


REFERRING to Mr. H. V. Davis’s letter in NATURE 
of October 12 on the scarcity of wasps, I have taken 
nests for some years over an area a little less than 
Iooo acres as follows :—1906, 95 nests; 1907, 61; 
1908, 31; 1909, 113; 1910, one (Vespa rufa, Linn.); 
IQII, 85; 1912, 56; 1913, 189; I914, 21; 1915, 56. 

1916: I knew of three Vespa vulgaris, Linn., nests, 
and took one as it hindered ploughing, and in the early 
part of the season I hived three Vespa sylvestris, Scop., 
nests as there were a very large number of V. sylvestris 
queens about. My hived ones died out before hatch- 
ing queens (this wasp is always earlier here, and 
gone before the fruit, and I have never caught it in 
my house), as did some unhandled nest I heard of. 
In 1910 the V, rufa nest had been scratched up before I 
ot it, and I saw a few V. vulgaris workers about the 

ern, indicating at least one nest, but actually saw 
no other nests that year. RicuarpD F. Burton. 


Longner Hall; Salop, October 17. 
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Tue Dartford Naturalists’ Field Club this season 
also experienced a scarcity of wasps; local papers 
reported the same about Gravesend on the east, and 
Bexley on the west. 

Their nests were very plentiful last year, and so 
queens were exceedingly plentiful in spring—abnorm- 
ally so. But later a cold spell nipped those about at 
the time. 

Observers here speak confidently of the persistent 
hunting of flies by these early queen wasps, out too 
soon for nectar from flowers, and say the early wasps 
put down the flies for this summer. Flies were far 
more numerous last year, and, other things being 
equal, a beekeeper predicts many flies next summer, 
because of this season’s scarcity of wasps. He re- 
members such an experience at Green St, Green 
(Dartford). 

On May 27 I saw a note about more wasps than 
usual at Dudley, a district fairly frée compared with 
the south and west. It was during May when so 
many early queens were observed here. 

S. Priest 
(Hon. sec., Dartford Naturalists’ Field Club). 


REFERRING to Mr. Davis’s letter, it would be interest- 
ing to know if the same dearth of wasps has been 
noted in the cider counties. 

I have caught only two here this season (in jars of 
beer and sugar placed outside), while last year I 
trapped hundreds. 

C. Carus-WILson. 

Strawberry Hill, Middlesex, October 13. 


Glacial Nomenclature and Scott's Antarctic 
Expedition. 

In the review of my book, ‘‘ With Scott—The Silver 
Lining,”” in Nature of June 1, the reviewer, among 
many kindly remarks, takes exception to my use of 
the word ‘‘riegel.”” He prefers the English word 
“bar.”’ I have briefly explained my point of view in 
the Geographical Journal (p. 571, December, 1914), but 
may be allowed to elaborate it a little. 

Webster gives fourteen paragraphs dealing with 
different meanings of the word “bar.”’ One at least 
of these—the bar of a river—is a geographic term. 
Why should the reviewer use the Scotch word “ corrie” 
or the French “ cirque" (as I use the Welsh ‘“cwm”) 
if not because—as in my case—there is no English 
word which is not ambiguous? I believe that there wasa 
movement in Oxford to standardise geographic nomen- 
clature. I sent in a memorandum in 1913, but have 
heard nothing of it lately. 

May I refer briefly to further Antarctic questions 
raised in the review? The “‘catenary curves" illus- 
trated in my book are not “ordinary denudation 
curves’? in my opinion. They are common in the 
Alps (e.g. above Hospenthal, on the St. Gothard Road), 
but not in regions of normal erosion. An ordinary 
water-cut valley only a few hundred yards across 
would certainly not exhibit the smooth catenary curve 
of the small empty Antarctic valleys. 

The small scale of the photograph of the Discovery 
Hut (p. 189) has, I feel sure, led the reviewer into a 
natural error. My colleague, Debenham, is emerging 
vid the window, since the door alongside was then 
blocked by ice. I am certain that Prof. J. W. 
Gregory’s hut could not have been satisfactorily erected 
so that the ‘support’ shown in the figure could have 
been sunk in the ice. Under the latter condition. the 
door sill would have been 3 ft. below ground-level. 

The problem of the “origin of the glacier valleys” 
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through the Royal Society Range is to a large degree 
answered by what I call the ‘* palimpsest theory” (v., 
- 175). In effect the outlet glaciers flow down 
notches cut by earlier headward (or cwm) erosion. I 
hope to publish shortly a mass of evidence and illus- 
tration in support of this sequence in glacial erosion. 
GRIFFITH TAyYLor. 
Meteorological Bureau, Melbourne, July 26. 


Muret Sanders’s Wé6rterbuch” 
gives “riegel,"”” in addition to the various ordinary 
meanings of the word “bar,” including a bar of soap, 
eleven other meanings. What advantage is there in 
the use of a German term over an English term when 
both have equally varied meanings? The term 
“riegel’’ is especially overloaded, as in geography, 
according to Grimm’s ‘Deutsches Worterbuch,”’ it 
is used in South Germany for a “kleine Anhohe, 
steiler Absatz eines Berges,”” and he also quotes its 
use for a watershed. = 

Ordinary water erosion would certainly produce a 
slope with catenary curves if it is operating on suitable 
rock and under suitable conditions. 

The conclusion that the Discovery Hut was not 
erected as designed was not based only on Dr. Taylor’s 
photograph, and there could have been no difficulty in 
managing the supports on any surface of ice which 
had not so steep a slope as to be otherwise unsuitable. 

The more detailed information regarding the origin 
of the glacier valleys which Dr. Taylor obviously col- 
lected may, as was remarked in the review, explain 
their origin. Dr. Taylor’s further publication will be 
awaited with interest. THE REVIEWER. 


ANNEALING GLASS. 


who makes chemical apparatus 
by blowing glass practises annealing in a 
rude way by allowing the glass to cool slowly by 
g.‘adual removal from the flame, or by the use of 
a smoky flame. In glass works more systematic 
annealing is effected by slow passage through a 
long chamber wherein the temperature falls from 
the incoming to the outgoing end. In the manu- 
facture of optical glass of many different qualities 
the question of annealing is one of the first 
importance, as they differ so much in fusibility. 
Messrs. Hilger have after a careful investigation 
found the means of arriving at the maximum 
temperature necessary, and also the necessary 
rate of cooling, which may progressively become 
more rapid. Optical glasses may differ as much 
as 200° C. in the maximum necessary tempera- 
ture, which temperature may be a long way below 
any visible softening point. It is desirable not 
to exceed the necessary temperature, as the very 
slow cooling at the higher temperature leads to 
great loss of time. 

The method adopted by Messrs. Hilger for test- 
ing different specimens of glass is interesting as 
an example of a physical investigation made with 
a view to practically useful results. The principle 
of the method can be described very shortly. 
Fig. 1 shows a bar of glass supported as a canti- 
lever, and carrying a load. Its edges are ground 
and polished in the form of two parallel planes. 
This is set up in an electrically heated muffle, with 
means for observing the temperature electrically. 
Polarised light broken up into interference bands 
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by passage through a Babinet’s compensator is 
passed through the glass, and when this is loaded 
the bands become inclined as shown in the figure 
illustrating how perfectly the stress, whether 
of compression or extension, is proportional to 
the distance from the neutral axis. If the load is 
allowed to rest on a support in consequence of the 
slight yielding of the glass, the rate at which the 
bands change from the inclined. to the straight 
position can be observed for any known tempera- 


> 


Fic. 1. 


ture. Fig. 2 shows two specimens undergoing a 
change of temperature which sets up strains from 
the difference in temperature between the interior 
and the exterior. That the two specimens are very 
different is only too apparent. 

By watching the bands in specimens of glass 
Messrs. Hilger are able to ascertain when the 
glass is hot enough to allow the internal strains 
to be relieved in a convenient time, and whether 
as the glass cools internal strains are avoided by 


Fic. 2. 


sufficiently slow cooling. After a point is reached 
at which the glass has lost all viscosity the cool- 
ing may be accelerated, and though the bands then 
become curved they straighten out again when 
ultimately the temperature is equalised. There 
is no hard-and-fast point at which the glass ceases 
to be viscous, and so there is a progressive per- 
missible increase in the rate of cooling. Messrs. 
Hilger have thus shown how annealing may be 
effected perfectly in the minimum of time. Though 
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the research was carried out with the object of 
finding how best to anneal blocks of uptical glass, 
the apparatus is available for testing any glass, 
chemical or otherwise, and Messrs. Hilger, having 
the apparatus set up in their laboratory, are pre- 
pared to test specimens of glass for the trade, 
and thus provide the valuable information ‘which 
they are able so easily to obtain. 
C. V. Boys. 


UNIVERSITY AND HIGHER TECHNICAL 
INSTRUCTION IN FRANCE. 


Da of the principal articles in the Revue 
générale des Sciences for June 30 is that 
by Prof. Paul Janet, of the Sorbonne, director of 
the Higher School of Electricity, concerning the 
réle of the universities in higher technical instruc- 
tion, especially in relation ‘to the Bill before the 
French Senate, at the instance of M. le Goy, to 
sanction the establishment of faculties of applied 
science in the universities. The proposed measure 
is exciting considerable interest, not only amongst 
the learned bodies in France, ‘but also amongst 
‘those engaged in scientific industries. The ques- 
tion has assumed a deeper interest in view of the 
problems raised by the war and of the position 
and means of development at its close of the 
national industries, especially those closely de- 
pendent upon chemical and electrical science. 

Incidentally the question raised by M. le Goy 
in his project embraces other deep considerations 
relating to economic problems, including the right 
direction and, utilisation of capital, the question 
of tariffs and raw materials, a closer union of 
capital and labour, and especially the creation of 
a better educated industrial personnel in the scien- 
tific control and administration of industry, to- 
gether with measures for the amelioration of in- 
dustrial conditions. It is urged with considerable 
force that there is need of a much closer under- 
standing between men devoted to pure science and 
those engaged in the higher technical industries. 
The former are often ignorant of the difficulties 
which beset the engineer and manufacturer, de- 
spite the systematic methods he employs in the 
actual production of commodities; whilst the 
latter, resenting the accusation that they lack all 
scientific spirit, do not hesitate to apply derisively 
the epithet “Sorbonnique” to the science which 
is incontinently thrust upon them. 

Only when this antagonism is entirely removed 
by a closer sympathy, understanding, and appre- 
ciation, on the one hand, of the potentialities of 
pure science, and on the other of the difficulties 
which beset its translation into terms of produc- 
tion, can there come that union of effort upon which 
the successful development of industry depends. 
In the case of the electrical industry it is freely ad- 
mitted. by all concerned that it finds its solid base in 
electrical science; nor is it now possible to pre- 
tend that any man can hope to become a com- 
petent engineer whose technical skill is not 
founded upon a sound training in science. 
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The article goes on to consider the existing 
resources for the training of the expert engineer, 
and passes in rapid review the faculties of science 
existing in the universities of France and their 
competence to train the future technologist; the 
technical institutes, such as the Chemical Institute 
at Nancy, founded in 1890, and the Eiectro- 
Technical Institute at Grenoble, founded in 1892; 
the Ecole Polytechnique and the Central School of 
Arts and Manufactures at Paris, and other special 
schools in France. An unfavourable view is 
taken, however, as to the competence of the facul- 
ties of science, which have never shown any ap- 
preciation of the needs of industry, adequately to 
train the men, who in fact do not really seek 
them, destined for industrial pursuits. A firm 
distinction is drawn between the ideals and aims 
of the university and the functions of the schools 
of practical science. The former need for their 
realisation absolute freedom and long leisure, 
since their purpose is the exploration and dis- 
covery of natural laws, the attainment of exact 
knowledge as the grand end of their existence, 
and the moral rather than the material progress 
of humanity. Research is with them the end, and 
teaching only the means. The latter, to achieve 
their purpose, require direct contact with indus- 
trial problems, and the due and serious employ- 
ment of the time of their students, with strict 
discipline and method and supervised work. 

In order to bring the universities into closer 
touch with industry, it is suggested that they 
should, with the collaboration of practical men, 
establish scientific institutes preparatory to in- 
dustry. It is further proposed to found a very 
few higher technical schools for more advanced 


' industrial training and research, established and 


controlled directly by men eminent in industry, yet 
aided by the State and directly linked with the 
Ministry of Public Instruction. 


PUBLIC SCHOOLS AND OTHERS. 


: pounce ” of September 27, under the title of 
“Public Schools,” prints a poem of which 
the last two verses are as follows :— 


Spite of the anti-classicists’ arraigning, 
Spite of the ink so petulantly spilt, 

Not by exact laboratory training, 
Not by the test-tube character is built. 


Only in fields of emulous endeavour, 
Fired by the teaching of the famous dead, 
Public-school boys, who play the game for ever, 
Grow into leaders and inspire the led. 


Pusiic ScHooLts: AN ANSWER. 


Dear Punch, your poet praises public schools, 
Not well, nor wisely, nor by half enough. 
Their modern Army Classes, “mostly fools,’ 

Have shed his “grand old fortifying” stuff. 
Their “labs,” which’ he accentuates so oddly, 
Seem just as formative, and just as godly. 
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Again, those test-tubes, which his words abhor, 
And cheap thermometers with paper zeroes, 
All made in Germany before the war, 
Were not unknown to many of their heroes. 
[Just now sweet girls in improvised pavilions 
Are turning English test-tubes out by millions.] 


Boys from our “public schools ” (including those 
Provided, non-provided, and the rest of it), 
When once the opportunity arose, 
— themselves like men, and made the best 
of it. 
The highest praise for such a band of brothers, 
Would be: “Each did his duty like the others.” 


Then, as to leadership, I knew a lad, 
By nature quite unqualified to grapple 
With Greek and Latin verses. This was bad. 
Worse still, a Jew, he never went to chapel. 
And yet he learnt, in spite of missing sermons, 
His duty to his men, and to the Germans. 


Perhaps the Duke was right in his remark, 
That old, apocryphal, and hackneyed saying ; 
And Eton Playing-fields, and Regent’s Park, 
And all fair fields where British boys are 
playing, 
Have proved of higher value to the nation 


Than classical, or modern, education. 
W. D. E. 


NOTES. . 


TuerE have been much overlapping and unevenness 
of distribution in connection with the food parcels sent 
to British prisoners of war; and little scientific guid- 
ance has been sought or given as to the food-values 
of the things included in the parcels. The first of 


these defects will be remedied by a scheme which is to | 


be brought into effect on December 1. It is announced 
that the Central Prisoners of War Committee, recently 
established by the British Red Cross Society and the 
Order of St. John, has, with the authority of the 
Government, now made the necessary arrangements 
for co-ordinating and controlling the work of the 
various associations and individuals at present sending 
parcels to British prisoners of war in Germany and 
other enemy and neutral countries. These arrange- 
ments have been made with the view of Securing :— 
(1) That every prisoner shall receive an adequate 
supply of the comforts in the form of food, etc.; (2) 
that the excellent work being done at present by asso- 
ciations and individuals shall be disturbed as little as 
possible; (3) that overlapping and consequent waste 
shall be reduced toa minimum, In order to attain these 
objects the following arrangements have been made :— 
(1) All parcels must be sent through the Central Com- 
mittee or an association authorised by it; (2) individual 
senders are requested not to send food parcels, but 
to arrange for this to be done by a recognised asso- 
ciation. It is hoped that individuals and organisations 
now collecting funds for prisoners of war will continue 
their efforts, and will send the money collected either 
to the Central Committee or to such recognised asso- 
ciation as they prefer. Subscriptions and donations 
should be sent to the Right Hon. Sir Starr Jameson, 
Bt., C.B., 4 Thurloe Place, London, S.W. All other 
communications should be addressed to the Secretary, 
Central Prisoners of War Committee, 4 Thurloe Place, 
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| London, S.W. We suggest to the committee that 
| guidance is needed as to the most suitable things to 
: send from the point of view of food-values. A prisoner 
| of war doing moderate work requires a daily ration 
, which has an energy value of 2500 calories, and may 
| be made up of proteins, 100 grams; carbohydrates 
' 400 grams; and fats, 50 grams. It is possible to com. 
| bine all these: constituents in a single foodstuff, or 
to see that the ratios are roughly supplied by the com- 
_ bination of several things in a parcel. The British 
_ Science Guild has appointed a committee to make sug. 
| gestions relating to food parcels, and the Central 
| Prisoners of War Committee should enlist its aid or 
| that of other food experts in order to advise associa- 
| tions as to the most suitable constituents of the 
| parcels, 
| THe Board of Agriculture announces that an estate 
of 2363 acres near Patrington, in the East Riding of 
Yorkshire, about fifteen miles distant from Hull, has 
been acquired under the provisions of the Small Hold- 
ing Colonies Act, 1916, for the purpose of a land- 
settlement colony of ex-service men. The soil is a 
rich alluvium capable of producing very heavy crops. 
| This colony, when fully developed, will consist of a 
| central farm of about 200 acres and sixty small hold- 
ings of ‘“‘mixed farming” type, averaging about 
35 acres in extent. The equipment of each of the 
latter will include a comfortable cottage and the neces- 
sary farm buildings for carrying on the holding. The 
central farm will be under the management of a direc- 
tor, and will be equipped with machinery, implements, 
horses, etc.,; which will be let out on hire to settlers 
requiring them. Selected applicants will, if necessary, 
receive preliminary training by working on the central 
farm under the supervision of the director, and be paid 
wages until such time as they are considered capable 
of working a holding independently. They will then 
be allotted, at a reasonable rental, land near their 
cottages which, if of less extent than the avera 
sized holding above indicated, may be afterwards in- 
creased by taking land from the central farm. Co- 
operative methods will be adopted for the purchase of 
requirements and the consignment and disposal of pro- 
duce. This is, we believe, the first experiment of its 
kind in this country, and its development will be 
watched with great interest. For some years there has 
been a great controversy as to the merits of schemes 
of this kind, and now arises the opportunity for the 
large-scale test. The experience gained is likely to be 
of great value, deciding whether or not such colonies 
can be run on an economic basis. 


Pror. A. S. Donner, director of the observatory at 
Helsingfors, has presented to the University, of which 
he was formerly rector, the sum of 8o00o0l., to ensure 
the continuance, and indeed the completion, of the 
“‘Catalogue photographique du Ciel, Zone de Helsing- 
fors,”” begun under his direction in 1890. Hitherto the 
work has been paid for, partiy by the University, 
partly by Prof. Donner out of his private means. The 
sum now allotted by him is intended to cover all ex- 
penses for twelve years, when, at its present rate of 
progress, the task should be finished. 


Tue Sociedad Argentina de Ciencias Naturales, 
Buenos Aires, has elected as corresponding members 
Sir Ernest Shackleton and Mr. W. H. Hudson, author 
of “Argentine Ornithology” and other works. Mr. 
Hudson is an Argentine by birth. 


Tue opening meeting of the Iristitution of Electrical 
Engineers for the session 1916-17 will be held on 
Thursday, November 9, when the eighth Kelvin lec- 


ture will be delivered by Dr. Alexander Russell, who 


‘occurred to-day at a factory where the manufacture of 
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will take as his subject. ‘Some Aspects of Lord 
Kelvin’s Life and Work.” 


Tue address of the retiring president, Sir Joseph 
Larmor, at the anniversary meeting of the London 
Mathematical Society, to be held on Thursday, Novem- 
ber 2, at 5.30, at Burlington House, will deal mainly 
with ‘‘The Fourier Harmonic Analysis: its Practical 
Scope and its Limitations.” 


Tue Cardiff Naturalists’ Society, the most influ- 
ential body of its kind in Wales, attains its jubilee | 
next year. It is hoped to signalise the event in a | 
useful way by producing a complete fauna of | 
Glamorgan. 


numerous, present reports recording five killed and 
fifteen injured.’ Dr, Maron was seriously injured, and 
he died on September 17.” 


In addition to the awards announced in April for 
papers read at the meetings, the council of the Insti- 
tution of Civil Engineers has made the following 
awards for papers published in the Proceedings with- 
out discussion during the session 1915-16 :—Telford 
premiums to Messrs. Hubert Mawson (Liverpool), 
T. W. Keele (Sydney), R. W. Holmes (Wellington, 
N.Z.), W. Fairley (London), J. M. Greathead (Johan- 
nesburg), T. C. Hood (Manmad, India), and J. B. 
Ball (London); the Manby premium to Mr. W. C. 


| Cushing (Pittsburg, U.S.A.); and the Crampton prize 


| to Major C. E. P. Sankey (London). The Indian 


A SINGULAR phenomenon excited extraordinary atten- 
tion at and round Cardiff on the evening of October | 
16. About 6.25 a narrow bar of light appeared in 
the north-north-west, about 6° long and 1° broad, | 
some 40° above the horizon, the sky being mostly 
overcast at the time. By 6.35 it had shifted to the 
north, and ten minutes later to its former ‘situation, 
whilst a similar appearance was seen in the north- | 
east, a good deal fainter than the other. The beam 
just mentioned was of an angry ruddy coiour, and 
fitfully illuminated the surrounding haze. Along the | 
northern horizon all this time there was a glow, prob- | 
ably of auroral origin, and the Rev. John Griffith | 
informs the writer that the shaft of light was, in his 

inion, possibly auroral also, he having witnessed a 
similar phenomenon some years ago. 


WE notice with regret the announcement of the 
death on September 14, in his sixty-first year, of Prof.” 
Josiah Royce, distinguished for his contributions to 
philosophy, logic, ethics, and psychology, and pro- 
fessor of the history of philosophy at Harvard Univer- 
sity from 1892 until his recent retirement. 


Tue death is announced, in his fifty-third year, of 
Dr. J. H..Kastle, research professor of chemistry since 
Ig1t at the agricultural experiment station in connec- | 
tion with the State University of Kentucky. He had | 
previously been chief of the division of chemistry in 
the hygienic laboratory of the U.S. Health and Marine 
Service from 1905 to 1909, and professor of chemistry 
at the University of Virginia from 1909 to 1911. He 
was the author of treatises on the chemistry of metals 
and the chemistry of milk, as well as of articles in the | 
American Chemical Journal. | 


At a hearing before a New York official budget com- 
mittee it was recently stated that the attendance at the 
American Museum of Natural History for the year 
ending June 30, 1916, was 870,000, as against 664,215 
for the previous year. The increase was attributed 
to the larger number of visits to the museum by 
classes from the schools. . During the same period the 
attendances at the Metropolitan Museum of Art, the 
New York Zoological Garden, and the Aquarium have 
considerably decreased. 


Tue death is announced of Dr. David Maron, a 
research chemist, whose work is referred to as follows | 
in the Times of October 20:—‘‘Dr. Maron was a | 
Russian, aged fifty-two, who had been resident in 
England for many years. He claimed to have in- | 
vented a new process by which the output of high- | 
explosive shells could be accelerated, and he carried 
on his operations at a factory near London. On Sep- | 
tember 14 there was a serious explosion at the works. | 
The Press Bureau announced that ‘an explosion has | 


explosives on a small scale for the Government had 
recently been commenced. The casualties are not 
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premium for 1916 has been awarded to Sir John 
Benton (Eastbourne). 


Tue President of the Board of Trade has appointed 


| a committee to consider the position after the war, 


especially in relation to international competition, of 


| the lead, copper, tin, and such other of the non-ferrous 


metal trades as may be referred to the committee, and 


| to report what measures, if any, are necessary or desir- 


able in order to safeguard that position. The members 


| of the committee are :—Sir Gerard Albert Muntz, Bt. 


(chairman), Mr. C. L. Budd, Mr. C, Cookson, Mr. 
C. W. Fielding, Lieut.-Col. A. J. Foster, Mr. A. W. 


| Tait, and Mr. A. H. Wiggin.. The secretary is Mr. 


J. F. Ronca, to whom all communications relating to 
the committee should be addressed at 7 Whitehall Gar- 
dens, S.W 


At the statutory meeting of the Royal Society of 
Edinburgh, held on October 23, the following office- 
bearers and council were elected :—President, Dr. J. 
Horne; Vice-Presidents, Dr. B. N. Peach, Sir E. A. 
Schafer, the Right Hon. Sir J. H. A. Macdonald, 
Prof. R. A. Sampson, Prof. D’Arcy Thompson, Prof. 
J. Walker; General Secretary, Dr. C. G. Knott; 
Secretaries to Ordinary Meetings, Prof. A. Robinson, 
Prof. E. T. Whittaker; Treasurer, Mr. Currie ; 
Curator of Library and Museum, Dr. A. Crichton 


| Mitchell; Councillors, Dr. W. B. Blaikie, Principal 


O. C. Bradley, Dr. R. S. MacDougall, Dr. W. A. 
Tait, Dr. J. H. Ashworth, Prof. C. G. Barkla, Prof. 


| C. R. Marshall, Dr. J. S. Black, Sir G. A. Berry, Dr. 
| J. S. Flett, Prof. M. Maclean, and Prof. D, Water- 


ston. 


TYPHOID inoculation was the subject of a question 
by Mr. Chancellor, the member for Haggerston, in 
the House of Commons on October 18. Mr. Forster, 
replying, said that up to August 25, 1916, of the total 
cases finally diagnosed as typhoid fever amongst the 
British troops in France, 903 were amongst inoculated 
men and 508 amongst uninoculated men. There were 
166 deaths, 47 of which were amongst the inoculated 
and 119 amongst uninoculated. To the same date 
there were 2118 cases of paratyphoid fever, 1968 
amongst inoculated men, and 150 amongst men who 
had not been inoculated. There were 29 deaths, 22 
of which, were amongst the inoculated and 
7 amongst the uninoculated. From these figures 
it will be seen that the case-mortality per cent. for 


| typhoid fever is, among the inoculated 5-0, and among 


the uninoculated 23-4; for paratyphoid, among the 


| inoculated 1-12, and among the uninoculated 4-66—a 


striking testimony in favour of inoculation. 


Tue exhibition of kinematograph films of Capt. 
R. F. Scott’s Antarctic expedition has been revived 
after an interval of nearly two years, and is being 
shown twice daily at the Philharmonic Hall by Mr. 
H. G. Ponting. Mr. Ponting, during the year he 
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spent with the expedition, availed himself, of every 
opportunity of making kinematograph records of the 
life and work in the Antarctic, and has a remarkable 
series of pictures to show. The pictures of Weddell 
seals and Adelie penguins are excellent records of 
Antarctic animal life, but cannot compare in the skill 
and patience required with the film of penguin chicks 
breaking out of their eggs or of skua gulls swooping 
down on a penguin rookery and stealing unguarded 
eggs. The film showing the bows of the Terra Nova 
breaking into the pack gives a good idea of how a 
polar ship forces her way among ice. The films of 
sledging and camping show Capt. Scott and his four 
companions in the first few days of their southward 
march. These have an interest that can never fade in 
any field of heroism. Mr. Ponting was happily in- 
spired in reopening his exhibition at the present time, 
not only for the high educational value of the 
pictures themselves; but in recalling the devotion and 
self-sacrifice that men may show in peaceful endeavour. 


WE learn from Symons’s Meteorological Magazine 
that Mr. Edward Mawley died on September 15, at 
seventy-four years of age. The following particulars 
of his work in meteorology are from an obituary 
notice in our contemporary :—Mr. Mawley was elected 
a fellow of the Royal Meteorological Society in 1876, 
and served continuously on the council from 1881 to 
1908. He was president in 1896-98, when he gave 
two addresses of great value. The first was on 
‘Shade Temperature,” giving the results of a lengthy 
series of experiments with different patterns of ther- 
mometer screen, which resulted in the adoption of 
the Royal Meteorological Society’s modification of the 
Stevenson screen. The second was on ‘ Weather 
Influence on Farm and Garden Crops,’? and may be 
said to have intertwined the two main branches of 
his life-work. After retiring from the presidency he 
acted as secretary at the meetings of the society from 
1898 to 1901, and throughout the whole time his influ- 
ence was always exercised in extending the usefulness 
of the society and increasing its dignity. Mr. Mawley 
commenced his meteorological observations at Rich- 
mond, Surrey, in 1870, and in 1873 he went to Addis- 
combe, near Croydon, ‘where his meteorological ob- 
servations were greatly extended. In 1883 he moved 
to Berkhamsted, where he soon created one of the finest 
private meteorological stations in the country. 


Tue meeting of the Gilbert Club, to which we 
referred in our issue of October 12, was held in the 
rooms of the Royal Society of Arts on Wednesday of 
last week. The Right Hon. Lord Moulton occupied 
the chair. Mr. Conrad Cooke, the hon. secretary, 
read his report recording the past history and present 
position of the club, and in it he paid a warm 
tribute to the memory of Prof. Silvanus Thompson, 
expressing the irreparable loss to the club, of which he 
was the life and soul, by his lamented death. Mr. 
Charles Benham, of Colchester, as representing the 
hon. treasurer, read the hon. treasurer’s report. Both 
these reports were adopted. The members then devoted 
themselves to a discussion as to the disposal of the 
property of the club, including thirty-four copies of 
the translation of Gilbert’s ‘‘De Magnete,’’ issued by 
the Gilbert Club, and letters were read from Lord 


Rayleigh, Sir Joseph Larmor, Dr. Singer, of 
Oxford, Mr. W. M. Mordey, Mr. James Pax- 
man, and others, in which various suggestions 


were made, and a general discussion followed. 
The general consensus of opinion, however, appeared 
to be that the proceeds should. be devoted to forming 
the nucleus of a fund to establish a Gilbert scholarship 
for physical science in the Royal Grammar School at 
Colchester, in which in all probability William Gil- 
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bert ‘was himself. a scholar. Lord Moulton, sum- 
ming up the discussion, pointed out the legal aspect 
of the question, giving it as his opinion that the 
meeting was not competent to dispose of the property 
of the club outside its original constitution without 
giving notice to the members beforehand of the sug- 
gestion to be proposed. He considered it advisable 
that the meeting should be adjourned for three months 
in order that this should be done. Lord Moulton’s 
recommendation was unanimously adopted. 


In the October issue of Man Mr. St. George Gray 
describes a remarkable chipped flint implement found 
in British Honduras. It is 19} in. in length, chipped 
throughout, with a straight, chopper-like edge on one 
side, and on the other two tapering projections. In 
general character it resembles other . and occa- 
sionally serrated implements found in Honduras and 
now in European museums. No suggestion is made 
about the possible use of such an implement; but the 
theory may be hazarded that it bears some ritualistic 
significance, and that it may have been used in sacri- 
fice or for some similar religious purpose. 


Dr. A. C. Happon contributes to the October issue 
of Man a useful article on ‘‘ Kava Drinking in New 
Guinea,"’ based partly on published materials and 
partly on information collected for the first time from 
friends who have visited the island. The question is. 
important, because Kava drinking has been regarded 
as a criterion of a certain definite migration, or series’ 
of migrations, into Oceania. The root of the pepper 
plant (Piper methysticum) is chewed, not only by 
grown-up men, who take part in the feast, but also. 
by boys, to whom the drink is still forbidden, and 
who, together with the women, are not allowed access 
to the feasting assembly. It is then filtered through 
grass in a coconut sheli, and a traveller who drank. 
it found that it possessed powerful intoxicating pro- 
perties. It was apparently used to produce mental 
excitement during some form of tribal ritual. In 
British New Guinea the custom prevails among three 
cultures : those of the Kabiri, Mawata, and Maringara,. 
Dr. Haddon supposes that it might readily spread 
from the Kabiri to the bush peoples behind the Fly 
delta, but we are in the dark as to the date of this 
possible drift. There seems to be no reason to believe 
that it was imported into the Fly estuary area on the 


‘| south coast of Netherlands New Guinea - by a migra- 


tion or cultural drift by sea. His own opinion is that 
it has come overland, possibly from Astrolabe Bay. 
This must, however, remain doubtful until we know 
more of the races in the interior of New Guinea. 


Tue psychology of the organised group game is the 
subject of the fourth Monograph Supplement to the 
British ‘Journal of Psychology. The author, M. J. 
Reaney, in her introduction, considers the problem 
of play in generai, and summarises the various 
theories, both physiological and biological, which have 
been put forward to account for the phenomena of 
play. She then reviews the types of play leading up 
to the organised group game, which occupies such a 
prominent position in the life of modern England. The 
relation between the type of game ‘played and the 
degree of racial development is brought out, showing 


| that the organised group game appears only in races 


which have reached a stage of development in which 
co-operation is combined with division of labour and 
loyalty to a leader. She suggests, too, that this form 
of play gives an outlet to instinctive tendencies for: 
which civilised life affords little scope. In an inves- 
tigation worked on the principle of correlation she 
found a direct correspondence between general ability 
and success at games. The paper will be of particular 
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interest at the present time, when the place of games 
in education is so much discussed, and when the Eng- 
fish habit of ‘‘ playing the game”’ is showing its value, 

art from the scientific value, antiquarians and his- 
torians will find much that is interesting. 


Dr. Hamiyn-Harris and Mr. Frank Smith contri- 
bute some valuable notes to the Memoirs of the 

eensland Museum, vol. v., on ‘‘ Fish Poisoning and 
isons Employed among the Aborigines of Queens- 
land.” Considering the widespread practice of fish 
poisoning, the authors hold that it is not unjustifiable 
to assume an independent origin among the Australian 
aborigines, and the evolution of an empirical know- 
ledge of efficient piscicides. Having regard to the very 
considerable number of plants used for this purpose, 
the varied properties of the poisons obtained from 
them, and the skill and knowledge displayed in their 
preparation, the intelligence and reasoning powers of 
the preparers would seem to be of a higher standard 
than that generally attributed to them. 


Tue Rev. S. Graham Birks contributes a lengthy 
paper on Megalichthys to the Transactions of the 
Natural History Society of Northumberland, Durham, 
and Newcastle-upon-Tyne, vol. iv., part 2. The fossils 
described belong in part to the Hancock Museum, 
Newcastle-upon-Tyne, and in part to the Manchester 
Museum, some of which have not been previously de- 
scribed. The result of this investigation, it is con- 
tended, seems to show that the position of Megalich- 
thys in the family Osteolepidz is by no means secure. 
There are, indeed, indications that the classification 
of the Rhipidistia is in an unsatisfactory state. Ac- 
cording to the author, although Megalichthys is not 
itself the ancestral type of the Stegocephalian Am- 
phibia, there can be little doubt that the study of this 
genus leads inevitably towards the conclusion that its 
affinities are with the ancestral type, and that the 
Stegocephalia were evolved from a similar fish, and 
probably from a nearly related form. A number of 
very beautiful photographs add much to the value of 
this work. 


Messrs. HERON-ALLEN AND EarLanp have issued a 
report (Trans. Linn. Soc., London, Zool., vol. xi., 
part 13, 1916), illustrated with five excellent plates, on 
the Foraminifera collected during the cruise of Prof. 
Herdman’s steam-yacht Runa off the west of Scotland 
in1g13. The material examined consisted of shgre-sand 
and dredgings from comparatively shallow waters— 
sixty fathoms being the greatest depth. A list is given 
of the twenty-five stations at which the material was 
obtained, the more noteworthy species from each — 
indicated, and following this is a systematic account o 
the 324 species and varieties identified in the gather- 
ings. A new species, Halophragmium runianum, and 
anew variety of Lagena pulchella are described; 
twenty-seven species are recorded for the first time 
from British waters, and a considerable number make 
their appearance for the second time only in a British 
list. The richest material was a lump of mud of 
about 33 Ib. weight, dredged from twelve fathoms in 
Loch Sunart, which yielded 203 species and varieties 
of Foraminifera. The memoir forms an important 
contribution to our knowledge of the Foraminifera of 
the British area. 


THE report on the survey operations in New Zealand 
for the year. 1915-16 has been received. Despite the 
difficulties it had to contend with in shortage of sur- 
veyors and of funds, the department records that the 
acreage of the settlement survey is considerably in 
excess of the previous year, while the cost per acre 
has been decreased. On the other hand, little triangu- 
lation was done, and shortage of paper seems to have 
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delayed the publication of several maps. A feature of 
the report is the inclusion of a map of Anzac and the 
Suvla Bay area on a scale of one inch to a mile, with 
the heights and trenches shown. Some notes on the 
operations accompany the map. It is fitting that the 
Survey Department should make this record of the 
gallant endeavours of the New Zealanders and Austra- 
lians in Gallipoli. 


In connection with the navigability of Hudson Bay 
and its value as an outlet for Canadian grain, a useful 
list of arrivals and departures of ships at and from 
Moose Factory has been compiled by Mr. J. B. Tyrrell 
(Papers and Records of the Ontario Historical Society, 
vol. xiv.). The record shows that from 1751 to 1880 
not a single year passed without at least one ship 
arriving at Moose Factory, generally in August or 
September, but occasionally in July or October. The 
ships left again in August or September. Furthermore, 
Mr. Tyrrell points out that for eighty years previous 
to 1751, and for thirty-five years after 1880, ships 
sailed from Britain to Moose Factory bringing sup- 
plies, and returned with furs. When it is remembered 
that these ships were generally old sailing vessels, and 
that as a rule no attempt was made to send more 
than the one ship a year, the record is evidence that 
Hudson Strait and Bay could easily be navigated by 
steamers for some three months at least every summer. 


Two papers by Dr. L. V. King on the ‘ Linear 
Hot Wire Anemometer "’ have been reprinted from the 
Journal of the Franklin Institute, January, 1916. In 
these papers the mathematical theory of the instru- 
ment and the uses to which it may be put are dis- 
cussed by the author. The instrument consists essen- 
tially of a fine platinum wire carrying an electric 
current. The temperature of the-wire depends on its 
resistance and the strength of the current, and also 
on the rate at which it is cooling, since the wire, 
being very fine, has little capacity for heat, and the 
energy supplied by the current must just balance the 
loss by radiation and convection. The foss by con- 
vection is naturally dependent on fhe velocity of the 
air current in which the wire is placed, and it is 
claimed that by suitable measurements of the current 
and the resistance the velocity of the air to which the 
wire is exposed can be measured with an accuracy of 
less than 1 per cent. There are obviously many cases 
where such an instrument can be usefully employed, 
notably in mapping out the stream lines in two-dimen- 
sional motion, where the wire can be placed perpen- 
dicularly to the plane of motion. Wires of about 
1/400 in. diameter are used, so that very little inter- 
ference with the flow of air is caused. 


Mr. Murray’s new list of announcements includes 
the following forthcoming books of science in addition 
to those to which attention has been directed already in 
our columns :—‘‘ The War and the Nation: a Study in 
Constructive Politics,” by W. C. D. Whetham—the 
book will deal with such topics as land, coal and rail- 
ways, science and industry, and with those funda- 
mental racial problems made acute by the great loss 
of life caused by the present war; ‘‘ Volcanic Studies in 
Many Lands,” by the late Dr. Tempest Anderson, 
second series—the volume is intended as a memorial 
to the author by the Yorkshire Philosophical Society, 
and will contain the results of further visits to the 
Lipari Islands, Vesuvius (after the outburst in 1906), 
and to Etna, together with photographs taken after 
the great eruptions of the Soufriére and Mont Pelée; 
“Horses,” by R. Pocock, with a preface by Prof. J. 
Cossar Ewart; and “British Agriculture: The 
Nation’s Opportunity, being the Minority Report of 
the .Departmental Committee on the Employment of 
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Sailors and Soldiers on the Land, together with some 
Considerations by a Free Trader in Favour of the 
Policy therein Advocated.” 


Tue following volumes are in preparatio1 for ap- 

arance in. the ‘“ University of Michigan Studies” 
New York: The Macmillan Company) :—Contribu- 
‘tions to the History of Science, part ii., ‘‘The Pro- 
dromus of Nicholas Steno’s Latin Dissertation on a 
Solid Body Enclosed by Natural Process within a 
Solid,” translated into English by Prof. J. G. Winter, 
with a foreword by Prof. W. H. Hobbs, illustrated ; 
part iii., ‘‘ Vesuvius in Antiquity,” passages of ancient 
authors, with a translation and elucidations, by F. W. 
Kelsey, illustrated; Scientific Series, vol. ii., ‘* Studies 
on Divergent Series and Summability,” by Prof. W. B. 
Ford. 


OUR ASTRONOMICAL COLUMN. 


Two Larce Firepatts.—On October 20 at 8h. 14m. 
and 10h. 34m. p.m. large fireballs were observed. The 
first was seen by Mr. J. E. Clark, of Purley, Surrey, and 
it was estimated as twice as bright as Venus. The 
path was 82°+62° to 79°+35°, and its duration four 
to five seconds. The second was seen by Mrs. Fiam- 
metta Wilson at Totteridge, Herts, and by Mr. Den- 
ning at Bristol. It appeared as a ball of fire stream- 
ing slowly along in a level course about 8° above the 
northern horizon. This fireball was at a great distance 
from the observers, and probably over the southern 
region of Scotland. It probably emanated, like Mr. 
Clark’s fireball, seen earlier on the same night, from 
a radiant near Zeta Herculis low in the N.W. sky. 


Encke’s Comet.—Further particulars of Dr. Max 
Wolf’s recent observation of Encke’s comet are given 
in Astronomische Nachrichten, No. 4861. The search 
for the comet was undertaken at the instigation of 
Dr. Kritzinger, and eight plates were taken at different 
times during August and September, with exposures 
amounting altogether to about thirteen hours. The 
last two exposures. were made on September 22, in a 
very clear sky, and though the plates were on the 
point of being regarded as failures, the use of lower 
magnifying power easily revealed the comet, at a point 
about 20’ from the position given by the ephemeris. 
The comet appeared on both plates as a faint nebulous 
patch, with an extremely small condensation, and the 
displacement of the images in the interval between the 
exposures corresponded precisely with the ephemeris. 
The photographs were taken with the 71-cm. reflector, 
which was guided to follow the probable motion of the 
comet. The observation is of special interest from the 
fact that the comet was not far from the aphelion 
point of its orbit. 


INTERNAL MOTION IN SPIRAL NEBUL2.—An investi- 
 ormers of internal motions in the spiral nebula 

essier 101 has been undertaken by A. van Maanen 
(Proc. Nat. Acad. Sci., vol ii., p. 386). In the first 
instance measures were made with the stereocom- 
parator on two photographs taken by Ritchey in 1910 
and 1915, and strong evidence of motion, even in this 
short interval, was obtained. Other plates, taken 
with the Crossley reflector of the Lick Observatory 
in 1899, 1908, and 1914, were afterwards included in 
the discussion. The resulting data depend upon 
measures of eighty-seven nebulous points and_thirty- 
two comparison stars. Relatively to the mean of the 
comparison stars, the annual motion of -translation of 
the nebula was found to be +0-005” in R.A. and 
—o-013” in declination. The mean rotational motion 
is 0-022” left-handed. and the mean radial motion 
0-007” outward. The measures further indicate a 
small, but scarcely trustworthy, decrease of rotational 
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motion with increasing distance from the centre 
At the mean distance of 5’ from the centre, the rota. 
tional motion of 0-022" corresponds to a period of 
about 85,000 years. If the parallax were known, and 
if it could be assumed that the movements were jn 
elliptical orbits, the central mass could be calculated. 
A comparison with the average translation of Spiral 
nebulz determined by Curtis suggests a parallax of 
0-005”, while a comparison of the cross-motions with 
the known radial velocities of some of the Spiral 
nebulz leads to 0-0003”. The corresponding central 
masses are 30,000 and 140,000,000 times that of the 
sun, and the corresponding orbital motions 21 and 
345 km./sec. Evidence of rotation has also been 
found in Messier 81. 


THE ASSOCIATION OF TECHNICAL 
INSTITUTIONS. 


LARGELY attended general meeting of the 

members of the Association of Technical Institu- 
tions was held on October 20-21 at the Imperial 
College of Technology and Science, under the presi. 
dency of Sir Alfred Keogh, K.C.B., the president of 
the association, with the view of discussing educa- 
tional questions bearing upon the work of technical 
schools and colleges. The Right Hon. A. H. Dyke- 
Acland, the chairman of the executive of the governors 
of the Imperial College, extended a welcome to the 
members and referred to the splendid service which 
Sir Alfred Keogh, the rector of the college, in his 
capacity of director of the Army Medical Service, was 
rendering to the nation. 

The conference was addressed in the first instance 
by Lord Haldane, Chancellor of the University of 
Bristol, who took for his subject ‘‘ Education after 
the War, with special reference to Technical Instruc- 
tion.’”” He made clear in his address that unless 
technical education was based upon large ideas and 
was penetrated by sound knowledge it must surely 


fail. He deprecated most strongly the current con- | 


troversies which sought to place the teaching of the 
humanities and natural science in _ unfriendly 
relation. Knowledge was one and _ indivisible. 
The study of fine literature and of the thought it 
embodies was just as needful to the complete train- 
ing of the human being as the study of mathematics 
or of the phenomena of Nature, since the object of 
all true education was a wider, a more penetrating 
and stimulating vision. The teaching of the higher 
mathematics could, if taught in the right way, be 
made as stimulating as the classics. There was a 
great awakening in the nation, induced by the events 
of the war, to the paramount necessity for know- 
ledge. Education and business were not really in 
two compartments. Rightly considered, the success- 
ful pursuit of manufacture and commerce depended 
for its permanence and value upon sound methods of 
education and the acquisition of accurate knowledge. 
Many apt and clear illustrations in support of this 
contention were adduced from the sphere of chemical, 
physical, and electrical science and practice. In the 
domain of applied science attention was directed to the 
fact that London was the great centre of the world’s 
trade in furs, but that in order to make the furs market- 
able to the consumer we exported them ‘to foreign coun- 
tries, notably to Saxony, where alone they could be 
dyed and treated with suitable effect. The aloofness 
between the man of business and the man of science 
must cease, and all classes from the workers upwards, 
amongst whom there was splendid raw material, 
must receive the benefits of scientific training. We 
must have a higher standard of knowledge not only 
for managers, but for workmen also, if the position of 
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the nation industrially and commercially is to be 
maintained in face of the fierce competition of the 
advanced nations of the world. The nation is really 
entering upon the most critical period of its history. 
The old spirit was splendid, but it will not avail 
against modern science any more than we could make 
progress on the Somme without modern science in 
furnishing us with the great artillery and high ex- 
plosives required for battering down the trenches 
before us. Undue specialisation in secondary schools 
was undesirable in the best interests of education. 
Lord Haldane’s address was followed by a valuable 
r by Sir A. Trevor Dawson, of Vickers, 
Ltd., on ‘‘Education after the. War, with special 
reference to Engineering Instruction,’’ in which he 
strongly urged the desirability of apprenticeship be- 
ginning at an earlier age than at present, and that the 
most capable boys should devote a portion of each 
day to the workshop and the rest to the school, and 
that every encouragement should be given to capable 
and talented boys, with a view to their being sent 
on to the technical college or university to complete 
their theoretical training, serving their vacations in 
the works so that they may have the advantage of 
special courses of advanced work on experimental re- 
search. The council of the association was instructed 
to prepare a public statement dealing with the immediate 
necessity for the further development of the means of 
scientific and technical education, and a resolution was 
passed calling upon Parliament to abolish all forms 
of exemption from school attendance below the. age 
of fourteen, and to require compulsory facilities for 
continued education up to seventeen years of age, ex- 
tending to at least six hours per week within working 
hours, for all persons employed who have left school. 
A further resolution was passed to invite the govern- 
ing bodies of the various agricultural schools and 
colleges to join the association. On Saturday, 
October 21, a valuable.and suggestive paper was read 
by Major Robert Mitchell, director of the Regent 
Street Polytechnic on ‘‘What Can Be Done to Train 
Disabled Sailors and Soldiers in Technical Institu- 
tions?’ The facilities existing in London for the 
training of such disabled men in various occupations, 
and the success which had followed the work, together 
with the necessity for its further extension through- 
out the country, were fully set forth. 


RECENT WORK ON TSETSE-FLIES. 


THE tsetse-flies (Glossina) continue to occupy the 
attention of entomologists working in tropical 
Africa. Dr. W. A. Lamborn has now published (Bull. 
Entom, Research, vii., part 1) a third report of his 
investigations into the habits of these flies in Nyasa- 
land (see NaTurRE, vol. xcvii., p. 90). He believes that 
an abundance of the flies usually indicates the presence 
of ‘big game” in the neighbourhood; yet he doubts 
whether the destruction of game would be effective in 
reducing the numbers of the fly, because ‘“‘the game, 
if severely harassed, will retire [to surrounding areas] 
during the dry season, when only it is possible to 
hunt, returning in the wet and probably bringing more 
flies with it.” In the same number of the bulletin 
there is also a paper by LI. Lloyd on Glossina morsi- 
tans in northern Rhodesia. His observations show 
that in districts where game is scarce tsetses are often 
More numerous and troublesome than where*game is 
plentiful; he suggests that this is because the flies, in 
the absence or scarcity of other mammalian prey, 
must attack man in larger numbers and with a more 
violent hunger. Mr. Lloyd, like Dr. Lamborn, finds 
males much more abundant than females in ordinary 
collections of Glossina, but Dr. Lamborn points out 
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that the proportion of females is largely increased when 
flies are caught beneath an umbrella or resting on 
trees, approaching the equality with the males which 
is seen in flies reared from puparia. Both writers 
have interesting notes on species of Mutilla (described 
by R. E. Turner in the same number of the bulletin), 
the larve of which are parasitic in the pupz of the 
tsetses, while Dr. Lamborn has shown that a small 
chalcid (Syntomosphyrum glossinae), believed also to be 
a parasite of the Glossina, is really a hyperparasite on 
the Mutilla. 

A convenient and useful summary of our knowledge 
of the tsetse-flies (‘‘ Notice sur les Glossines ou Tsé- 
tsés’’) by E. Hegh has been published in London 
under the auspices of the Belgian Colonial Ministry. 
It serves as an introduction to the structure, life- 
history, and classification of the insects in tropical 
Africa generally, but with special reference to the 
Belgian Congo. M. Hegh begins his historical intro- 
duction with the work of Bruce in 1895-6, and seems 
to ascribe to that distinguished surgeon the discovery 
that tsetse-flies carry disease. The deadly action of 
Glossina on European domestic beasts was well known 
to Livingstone during his early African journeys, and 
in his ‘‘ Missionary Travels and Researches’’ (1857) he 
described the effect of the tsetse’s bite on cattle and 
horses. With a seeming prevision of modern dis- 
coveries, he wrote of the “‘ germ"’ of a poison ‘* which 
enters when the proboscis is inserted to draw blood,” 
and which “seems capable, although very minute in 
quantity, of reproducing itself.” Bruce’s contribution 
to the-subject was the demonstration of this ‘‘ germ” 
as a flagellate blood-parasite or Trypanosoma. 

G. 


H. C. 


ZOOLOGY AT THE BRITISH ASSOCIATION. 


T= papers read in Section D were devoted chiefly 

to the consideration of problems arising out of 
the war. An account has already appeared in NATURE 
for October 19 of the papers on fisheries. 


Flies. 


Mr. F. M. Howlett gave a lecture dealing with the 
occurrence, habits, life-history, and means of preven- 
tion and destruction of the principal insects which 
have been troublesome during the campaign in 
France and Flanders. In another communication he 
surveyed briefly the known facts regarding the senses 
of insects, and gave an account of his observations, 
made in India, on the extraordinary attractiveness 
for the males of certain species of flies of isovaleric 
aldehyde, isoeugenol, and methyleugenol. ; 

Miss O. C. Lodge gave an account of studies on 
the habits of flies in relation to means employed for 
their destruction. The best bait for blow-flies was 
found to be liver, brain, and fish which had been 
already attacked by maggots, and thus rendered more 
attractive. Baits were found to be much more attrac- 
tive in the sun than in the shade. The best bait for 
house-flies is a mixture of casein, banana, any sweet 
substance, and water. Formalin in water (about 
1:13) is apparently the best poison (excluding 
scheduled poisons) to use against house-flies. 


Bilharzia Disease in Egypt. 


Dr. R. T. Leiper gave an account of the later results 
obtained by the War Office Bilharzia Commission in 
Egypt. After sketching the conditions in a village 
where 91 per cent. of the schoolboys were found to be 
infected with Bilharzia, Dr. Leiper stated that the 
Commission had proved the occurrence of two species 
of Bilharzia, the chief characters of which he pointed 
out with the help of lantern illustrations. The egg of 
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Bilharzia haematobium is terminal-spined, and the 
cercariz are found in the fresh-water molluscs, Bul- 
linus contortus and B. dybowski. The egg of Bil- 
harzia mansoni is lateral-spined, and the cercariz 
occur in Planorbis boissyi. From these molluscs the 
cercariz escape, and were proved to enter experi- 
mental animals through the skin as well as through 
the mucous membrane of the mouth. 


Protozoa and Disease. 


Dr. Helen Pixell-Goodrich gave an account of the 

amoebe parasitic in man, namely, Entamoeba his- 
tolytica, the specific cause of amoebic dysentery, from 
the large intestine; E. gingivalis, from the mouth; and 
E. coli, a harmless species, feeding on the contents of 
its host’s intestine. Dr. Pixeil-Goodrich devoted 
special attention to E. gingivalis in relation to 
pyorrheea, but although this amoeba occurs so com- 
monly in these lesions, it was not considered to be 
the cause of the disease. The morphological similarity 
of the trophozoites of E. gingivalis and E. histolytica 
was pointed out, and the large characteristic inclusions 
of the former were held to be the nuclei of lympho- 
cytes. 
*Dr. T. Goodey’s paper dealt with the results of ob- 
servations by Mr. Wellings and himself on E. gingi- 
valis, which they found in the mouths of both young 
and old persons wherever there was accumulation of 
food débris. They concluded that there is nothing to 
show that the organism is in any way causally con- 
nected with pyorrhcea, the food bodies being nuclear 
fragments of decomposed salivary corpuscles. 

Dr. Annie Porter gave an account of observations 
by Dr. H. B. Fantham and herself on the flagellate 
protozoa associated with dysentery, with special refer- 
ence to cases from Gallipoli. Trichomonas hominis 
has been found in cases of severe diarrhoea at Salo- 
nica; prophylaxis is directed to the prevention of con- 
tamination of food or water by infected material and 
by possible insect carriers and rodents (similar Tricho- 
monads occur in rats, mice, and rabbits), and to the 
isolation of human “‘carriers.’’ Cases of Tetramitus 
diarrhoea have been found among patients from Egypt, 
Gallipoli, and Salonica. Giardia (Lamblia) intes- 
tinelis was found to be the commonest flagellate in 
the stools (3800) of the soldiers examined, and in some 
cases occurred in enormous numbers; one stool was 
estimated to contain 14,400,000,000. Giardia derived 
from man is pathogenic to kittens and mice, producing 
erosion of the intestina! cells. Rats, mice, and cats 
can act as “reservoirs,” and by contaminating the 
food and drink of man may spread the organism. 


War and Eugenics. 


Mr. Hugh Richardson stated the case for the insti- 
tution of an inquiry into the after-effects of war on 
population. 
available or to be sought, the statistical methods to 
be employed, and, after referring to the various and 
dubious theories held in the past, indicated some of 
the problems which seemed capable of solution. Sub- 
sequent speakers—Dr. Chalmers Mitchell, Dr. Don- 
caster, Dr. Tocher, and Prof. MacBride—were em- 
phatic in supporting the case for an impartial inquiry 
and for the collection and preservation of statistical 
information by the Registrar-General, the Army re- 
cruiting staff, school medical’ services, and other 
agencies. 


Dr. F. A. Dixey exhibited and commented upon a 
series of insects collected on the way to and from 
and in Australia in 1914. Mr. Heron-Allen exhibited 
lantern-slides illustrating the mussel fishery and the 
life of Alcide d’Orbigny at Esnandes. 
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He pointed out the nature of the evidence ° 


The Friday afternoon was devoted to a visit to the 
Dove Marine Laboratory at Cullercoats, the members 
being taken over the laboratory and aquarium by the 
director, Prof. Meek. J. H. AsHwortu, 


ENGINEERING AT THE BRITISH 
ASSOCIATION. 
ME: GERALD STONEY devoted his presidential 
address to a review of some of the errors com. 
mitted in the past by masters and men in the engineer. 
ing industry. An abridgment of the address appears 
elsewhere in this issue ot NATURE. 

After the address a paper on * Limit Gauges * was 
read by Dr. R. T. Glazebrook, director of the National 
Physical Laboratory. This subject has been forced 
upon the attention of the whole engineering world by 
its importance in the manufacture of munitions. The 
greatly increased scale of manufacture necessitated 
the production of an enormous number of gauges, both 
for workshop use and for testing. The National 
Physical Laboratory has acted as the checking autho- 
rity for the correctness of the gauges employed by the 
Government inspectors. Dr. Glazebrook first described 
the principles of limit gauging and then the various 
methods and apparatus evolved for dealing with the 
problem at the National Physical Laboratory. 

A paper on *‘ The Principle of Similitude in Engineer. 
ing Design’? was read by Dr. T. E. Stanton, who 
discussed the possibilities and difficulties of obtaining 
accurate information for the design of structures, ships, 
aeroplanes, propellers, etc., from tests made on small 
models. 

The late Mr. Leslie Robertson, who was lost on the 
Hampshire, had promised to read a paper on the work 
of the International Standards Committee. Mr. le 
Maistre, who has succeeded him as secretary of the 
committee, took over the task, and read an interesting 
paper on ‘Standardisation and its Influence on the 
Industries.” 

r. H. T. Newbigin described the raison d’étre of 
the Michell type of bearing. Already in common use 
for thrust bearings, it is now being experimentally 
applied to journal bearings. 

Prof. W. M. Thornton discussed ‘‘ The Influence of 
Pressure on the Electrical Ignition of Methane,” and 
described experiments showing that, as the pressure 
is gradually increased, the energy in the spark neces- 
sary to cause ignition increases in a stepped, discon- 
tinuous manner. 

Prof. W. H. Watkinson described some tests show- 
ing that Diesel engines could be worked satisfactorily 
with compression pressures considerably lower than 
those usually employed. 

Prof. G. W. O. Howe read a paper on “ The Cal- 
culation of the Capacity of Aerials, including the 
Effects of Masts and Buildings.’’ Papers on this sub- 
ject were read by the author at the Sydney and Man- 
chester meetings; in the present paper the subject 
is carried further, and a number of numerical examples 
and experimental results are given which fully confirm 
the method of calculation. 

Mr. McLachlan described the results of some experi- 
ments on a Poulsen arc, to determine the best mag- 
netic field strength to employ for maximum output 
and for maximum efficiency. ; 

The only research committee that reported at length 
was that on ‘‘Complex Stress’ Distribution,” in con- 
nection with which Dr. Stanton exhibited a model of 
anew machine in use at the National Physical Labora- 
tory for subjecting a specimen to a rapidly reversing 
combination of bending and twisting. _ 

The last day of the meeting was devoted to a joint 
discussion with the Chemical Section of the report of 
the Committee on Fuel Eéonomy. 
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THE BRITISH ASSOCIATION AT 
NEWCASTLE. 


SECTION G. 
ENGINEERING. 


OpeNING ADDRESS (ABRIDGED) By GERALD STONEY, 
B.A.I. (Dus.), F.R.S., M.Inst.C.E., PRESIDENT OF 
THE SECTION. 

Ar times such as these the mind naturally turns to 
problems to be considered both at the ‘present time and 
after the war, and in considering such problems a | 
review of some of the errors committed in the past is 
most necessary. Such a review enables methods which 
should be adopted both now and in the future to be 
considered. As this is an address to the Engineering 
Section of the British Association for the Advancement 
of Science, only such problems will be considered as 
affect engineering and its allied industries. 

One thing which has handicapped our industries is 
the reluctance of firms to utilise highly educated labour 
or to adopt scientific methods. In looking round the 
industries of the district one is struck by the small 
number of men who have undergone a thorough scien- 
tific training at one of the universities or at one of the 
leading technical colleges, and who occupy a prominent 
place in the firms in this district. 

The general complaint is that university and college 
men are too theoretical and not practical. It is the 
usual thing for a bad workman to blame his tools, 
and is it not because employers do not know how to 
make use of such labour that they utilise it to such 
a small and imperfect extent? 

Things are very different in some other countries with 
which we have competed in the past, and with which 


in the future. There we find the fullest use made of 
highly educated scientific labour. 
ow many engineering firms in this district have 

a skilled chemist on their staff, and what percentage 
of these pay him a decent salary? And how many 
heads of firms have sufficient chemical knowledge to 
appreciate the work and utilise the services of such a 
man? because unless there is appreciation of the work 
done by such a man his services are useless and he 
becomes discouraged, generally finding himself up 
against the blank stone wall of there being no appre- 
ciation of his services, and yet chemical problems are 
continually cropping up in engineering work. There 
is the question of the supply of materials; as a rule the 
manufacturer trusts to the name of the contractor and 
assumes that he gets materials of the composition and 
purity he ordered. Every now and then something 
goes wrong and the question arises, Why? Without 
a chemist to analyse the material it is often most diffi- 
cult to say. Apart from this question of the analysis 
of raw or partly manufactured materials received, there 
is the chronic question as to the mixtures of the metals 
in both the metal and brass foundry, and large 
economies can be effected by systematic analyses. 

Another direction in which scientific labour is in- 
valuable is in seeing that-instruments are in proper 
order, and that tests are accurately carried out. Tests 
carried out with inaccurate instruments and without 
proper scientific precautions to see that they’ are accu- 
rate and trustworthy are worse than useless, and, in 
fact, most misleading and dangerous, as entirely un- 
trustworthy inferences may be drawn from them and 
far-reaching troubles caused in the future. Under 
scientific supervision arrangements are made to avoid 
such troubles and get trustworthy results which can 
be depended on for future designs. 

What is the case with pressure gauges and the 


instruments and measurements. In most works it 
may be said with sorrow that the- only moderately 
accurate measurements that can be made are those of 
dimensions and weight. It is only by accurate testing 
of existing plant tnat trustworthy deductions can be 
drawn enabung safe progress to be made in future 
designs. 

One of the great things which helped forward the 
steam turbine in the early days was accurate and 
full testing of each plant as soon as it was completed 
and before it left tne works. The late Mr. Willans 
was probably the first, or one of the first, to recognise 
the importance of accurate testing of steam plant, and 
the success his well-known engine had was largely 
due to this. From the earliest days of the steam 
turbine Sir Charles Parsons recognised the necessity 
of such testing, and the test-house has always been a 
prominent feature of Heaton Works. And then in 
the higher ranks of an engineering works it requires a 
scientific mind to draw safe conclusions from tests 
carried out and to see in what directions progress can 
safely be made. Such methods have enabled the steam 
turbine during the writer’s acquaintance with it, now 
extending over some twenty-eight years, to grow from 
50 horse-power to some 45,000 or more in each unit, 
and the steam consumption to be reduced from 40 Ib. 
per h.p.-hour to about 7} Ib., or less than one-fifth. 

And closely allied to such work in engineering works 
is the general question of scientific research, and here 
a trained scientific mind is of the utmost importance 
to see that trustworthy results are obtained and to 
make true logical deductions from those results. With- 
out suitable training a man is liable to be unable to 
grasp all the conditions of an experiment and to make 
deductions from the data obtained which are totally 
unjustified and often lead to most disastrous results 
in the future. 

Such research is generally carried out in four places 
—engineering works, private laboratories, engineering 
colleges, and national laboratories. The first has 
already been dealt with. The second is of compara- 
tively small importance in practice. 

As regards the third, a great deal of good work 
has been done in engineering colleges, often under 
great difficulties for want of plant and money, and it 
is greatly to the credit of our professors and others 
that they have succeeded in doing so much with the 
very inadequate appliances at their disposal, and handi- 
capped for want of funds. How inadequate .their 
income is can be understood when it is remembered 
that Leipzig University alone has an annual income 
from the German Government of 100,000l., as against 
a total Government grant to all the universities here 
of about 45,000l., or less than half. 

Of national laboratories we have only one, the 
National Physical Laboratory at Teddington, and here 
again the support given to it is totally inadequate. 
The total income from all sources last year was only 
40,000l., and of this 23,o00l. was charges for work 
done, such as testing meters and other instruments 
and similar commercial work ; the Government grant is 
only 7oool. a year, and besides this 75001. was received 
for experiments in connection with aeronautics, which 
is really war work. The balance was made up of 
subscriptions, grants from technical societies, and mis- 


equivalent, the Reichsanstalt of Berlin, which has an 
income of 70,0001. a year from the Government, or 
ten times that given to our N.P.L. The Bureau of 
Standards, the similar institution in the U.S.A., has a 
Government grant-of 140,000l., or twenty times ours: 
In the Civil Service Estimates there is an allowance 
of 40,000l. for research, an increase of 15,0001. over 
that allotted last year. The total estimates are more 


measurement of pressure applies, of course, to all other 
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than 20,000,000l., so that less than one-fifth per cent. 
is allotted to research. 

It is difficult to realise what benefits might be gained 
by investigations which could be carried on by the 
N.P.L. if only sufficient funds were available, and of 
what importance they might be to industry at large. 
‘One example may suffice. Some time ago the Reichs- 
anstalt carried out a most complete set of tests on 
a certain class of machine, an investigation which 
must have cost several thousands of pounds sterling, 
apart from the time it occupied. The results of this 
investigation are available to German manufacturers 
of this machine, and just before the war preparations 
were being made to take advantage of this, and from 
figures stated a large extra economy was expected. 
This, of course, would enable them, provided the cost 
of manufacture was not too high, to have an enormous 
advantage over such machines manufactured without 
this special knowledge. The Institution of Mechanical 
Engineers saw the importance of this problem and 
appointed a Research Committee to deal with the 
matter, but the first question met with is that of 
finance. Should this be the case in a wealthy country 
such as this that depends on its manufactures for its 
very existence? And that such an investigation is 
required is obvious from the fact that the designs of 
no two independent manufacturers of this machine in 
this country agree among themselves. Of course, each 
claims his is the best, but this cannot be so. 

Investigations in engineering shops do not meet 
such a case. The question of finance has to be care- 
fully watched, and as soon as results sufficiently good 
are obtained they are generally accepted, and in any 
case the problem is rarely thrashed out to the bottom, 
an almost universal defect in commercial research 
work. Without the help of the National Physical 
Laboratory the position of the aeroplane in this 
country would be very different from what it is, and 
what has been done for the aeroplane requires to be 
done in many other directions. 

But what firm here would do what has been done 
in the commercial synthesis of indigo, on which it is 
said that seventeen years’ work and more than 
1,000,000l. have been spent by one firm alone abroad? 
Here in chemical investigations and manufactures ‘the 
Government refuses even to give the help of allowing 
cheap alcohol to be obtainable, and much of such 
work is impossible in this country on that account, as 
in many cases methylated and denatured alcohol are 
not suitable. Recently under pressure the restrictions 
have been somewhat relaxed by the Government, but 
many manufacturers have found that the privileges 
granted are so tied up with red tape that the conces- 
sions are practically useless. 

I am sorry to say the employer does not look after 
the welfare of his workmen as he might. In a small 
factory the head of the firm, as a rule, knows all the 
leading men among the workmen, many of them 
having been with him for years. As the place grows he 
loses touch with his men, and as an actual fact knows 
fewer of those under him when he has 1000 or more 
employees than he did when he had 4oo or under. 
This state of things gets worse when the place is 
turned into a limited liability company, as nearly all 
large places are at present. The result is that a most 
deplorable state of things has come to pass. The 
workman says, “Put not your trust in employers” ; 
the master says, ‘‘Put not your trust in workmen”; 
and the official who is between the master and the 
workman says, “Put not your trust in either.” 

It is difficult to say what is to be done to remedy 
this state of things, but one cannot help feeling much 
might have been done in the past to have prevented 
such a regrettable state of affairs as there is at pre- 
sent. Much of this trouble might have been avoided 
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if, employers had shown more consideration for the 
welfare of their workmen. 

With the growth in strength of the Trades Unions, 
which at first were for the legitimate object of seeing 
that the workman got fair play, and providing out-of- 
work and old-age benefits, etc., has grown up a 
system of Trades Union officials who live by agitation, 
and whose jobs would be gone if there were no sup- 
posed grievances to agitate about. These men ke 
the labour world in a constant state of agitation, and 
make the employers’ and officials’ existence a burden 
to them by constant demands of all sorts, many of 
them utterly impracticable and unfair. When they 
cannot agitate against the employer they agitate 
against another Trades Union, and thus endless dis. 
putes spring up on the demarcation of work. Some 
of the worst strikes in the past have been due to 
disputes between two Trades Unions. 

Unless something can be done to bring master and 
man together and make both work for the common 
good, English trade must inevitably go down, and 
the supremacy that England has in the engineering 
of the world will come to an end. 

Nothing ever was a truer statement than that re. 
cently made by Lord Joicey that this country, unless it 
produces as cheap as, or cheaper than, other countries, 
cannot in the long run keep her trade, and this is 
true in spite of any tariff walls which may be set up. 
And if the present state of affairs is maintained of 
unscientific management and obsolete machinery, 
combined with limitation of output and high wages, 
or, in other words, high cost of production, we must, 
sooner or later, go to the wall. 

What is really wanted is common honesty and 
common sense on both sides, for one side is as bad as 
the other at present. 

Apart from the considerations set out above, com- 
binations among the firms employed in any one trade 
are most essential for the well-being of that trade. 
It is by such combination that much of the progress 
made of late years by our competitors has been 
effected. Some of these combinations have been inter- 
national, and at least two such in the engineering 
trade were so before the war. These now, ot course, 
are, and it is expected will be after the war, confined 
to the Allied and possibly to heutral countries, but 
such combinations, whether among all the engineer- 
ing firms in one district or among firms employed in 
one particular trade, to be successful must be worked 
fairly to all members, and the larger firms must not 
override the smaller, as, it is regrettable to say, has 
been done in combinations of employers in some dis- 
tricts. For example, in a district where there is one 
firm very much larger than any of the others, it is 
not unknown for it to act the bully and insist on 
everything being done as would suit its requirements, 
regardless of the rights of others. And, further, such 
combinations are, unless directed by men with broad 
minds and able to take a wide view of things, liable, 
especially in case of emergency, to do much harm. 

If the armament ring in this country had taken 
such a view when it was found what an enormous 
supply of munitions was required, it is doubtful if 
there would have been such a shortage as there has 
been. Hundreds of firms were willing and anxious to 
help in the production of munitions, but when they 
offered their services they were met in many cases 
with a blank refusal, and in all cases with little 
encouragement. And when, under pressureefrom the 
Government, the ring accepted outside help, in many 
cases the conditions imposed on the sub-contractors 
were unfair in the extreme, apparently the whole idea 
of the ring being to make all the profit they could out 
of the troubles of the Empire. It has been just as 
difficult to persuade the armament ring to give up 
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what they thought was their monopoly and to bring in 
outside works to help in the production of munitions 
as it has been to persuade the Trades Unions to forgo 
trade customs and to enable outside sources of labour 
to be employed, such as women and other unskilled 
labour. But both have had to do it. In other words, 
“dilution of works” has been as difficult to effect as 
“dilution of labour,” and the position both of the 
armament ring and of the workman would have been 
very different if they had consented freely to it when 
it became obviously necessary for the safety of the 
Empire. 

The necessities of research work have already been 
dealt with, and by the pooling of such research work 
enormous advantages in any one trade could be ob 
tained. Such pooling of information has been effected 
with most beneficial results, especially in the chemical 
trade abroad. Any workable scheme which would 
enable this to be done and get over the jealousies 
between one firm and. another would be of enormous 
benefit to the trade in general. 

Another thing that must not be lost sight of is the 
urgent need of improving our educational system. It 
is little short of a disgrace that the older universities 
are closed to those without a knowledge of Latin and 
Greek. 

Languages are of the greatest importance to an 
engineer—not dead languages, but living ones. And 
these should be properly taught, so that the student 
should be able not only to read and weite them, but 
also to speak and understand them when spoken. It is 
quite a different knowledge of a language to be able to 
read, write, speak, or understand it. Many people can 
read a language without being able to write, speak, or 
understand it when spoken, and conversely it is not un- 
common to meet people who can speak and understand 
a language without being able to any large extent to 
read or write it. And it is only in living languages that 
aman is trained to speak and understand a language. 

Why is it that we are so wedded to the dead 
languages? There is, of course, the tradition that 
such are necessary for a liberal education, and there 
is the argument that modern languages are not so 
good a training for the mind. Granted that they are 
not quite so good from the point of view of learning 
to read and write them, does not the fact that they 
can also be taught as a living language to be spoken 
and understood make them on the whole the best 
educationally for a man? This is entirely apart from 
the fact that modern languages are useful and ancient 
useless to the man in commercial work. There is, 
of course, bitter opposition from that most con- 
servative man, the schoolmaster, and one great reason 
is that it is much easier and cheaper to get a man 
to teach Latin and Greek than modern languages 
which have to be taught orally. The teaching of 
Latin and Greek as they are usually taught has been 
standardised to the last degree, and as a result they 
can be taught by the ‘semi-skilled’? man, and a 
‘skilled’? man is not necessary, to use engineers’ 
phraseology. In fact. the teaching of Latin and Greek 
is a pure “repetition job.” At the same time, no 
education is complete unless science is combined with 
languages, and also literature, and here lies one great 
danger of modern technical education. ; 

After the boy has left school and enters the 
shops more facilities should be given to enable him 
not only to keep up but to continue his education.. In 
the shops and drawing office too often the boy is left 
to pick up a knowiedge of his trade as best he can. 
The apprentice who asks questions is often looked on 
asa nuisance, and requests for information are gener- 

ally met by a blank refusal or worse. Often the fore- 
man or chief draughtsman is afraid to answer ques- 
tions for fear of being charged with giving away 
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so-called ‘‘trade secrets,’’ but an immense deal of 
information can .be given to an apprentice without 
doing so. 

Evening classes are all very well in their way, but 
more facilities should be given for the diligent appren- 
tice to attend day classes, and this can be arrangesi 
in various ways if the employer has a will to do it. 
A thing that at.present often prevents boys desirous 
of educating themselves getting on is the fact that 
overtime is allowed as soon as a boy is eighteen, and 
often he is compelled to work overtime regardless 
of classes that he ought to be attending. 

It is important to remember that the boy of to-day 
is the man of to-morrow. 

One complaint is that after a lot of trouble is taken 
about a boy he leaves after a few years and goes to 
another employer. The good of the trade in general 
must be considered, and a mam who has had experi- 
ence of various classes of work is generally a much 
more valuable man than one whose knowledge is 
confined to one class only. In any case, the other 
employer gets the benefit of what has been done by 
the first, and thus the trade in general benefits. 

It is realised that this is a very imperfect review of 
things as they are at present, but if this address in- 
duces all classes engaged in engineering to consider 
how things can be bettered the author feels that a 
part, at all events, of his object has been attained. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Notice is given of the forthcoming 
appointment to the George Henry Lewes studentship 
in physiology. The object of the studentship, the 
annual value of which is 2001, and is tenable for three 
years, is to enable promising students to devote their 
whole time to physiological research. Candidates are 
requested to send a short statement of their qualifica- 
tions to Prof. J. N. Langley, the Physiology School, 
Cambridge, by November 18. 


Lonpon.—At a meeting of the Senate held on Octo- 
ber 18, the Vice-Chancellor (Sir Alfred Pearce Gould) 
being in the chair, the following doctorates were con- 
ferred :—D.Sc. (Engineering), Mr. E. H. Salmon, an 
internal student, of the East London College, for a 
thesis entitled ‘‘Columns.” D.Sc. (Economics), Mr. 
P. Bandyopadhyay, an internal student, of the London 
School of Economics, for a thesis entitled ‘‘ Public 
Administration in Ancient India.”” D.Sc. (Physiology), 
Miss D. J. Lloyd, an external student, for a thesis 
entitled (a) ‘‘ The Osmotic Balance of Skeletal Muscle,” 
(b) ‘‘The Relation of Excised Muscle to Acids, Salts, 
and Bases.” 


OxrorpD.—The reports for the year 1915 of the 
curators of the Botanic Garden and of the Department 
of Botany have just been published. They contain 
long lists of contributors, both public and private, of 
specimens and other material for study to both insti- 
tutions. To most of those who have sent donations 
to the garden.a return has been made in kind. Many 
interesting plants have flowered in the garden during 
the past year. In the Department of Botany lectures 
have been given by the Sherardian professor and 
Messrs. A. H. Church and W. E. Hiley. Practical 
work in physiology has been conducted by Mr. Kempin. 
‘Considerable progress has been made with work on 
the herbarium. The accounts show that great economy 
has been practised in the matter of expenditure. 


Tue University of Lund is founding a personal pro- 
fessorship in the theory of heredity for Dr. N. H. 
Nilsson-Ehle. 
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Miss G,. J. SANDERS, formerly principal of the Low- 
thorpe (Massachusetts) School of Horticulture and 
Landscape Architecture for Women, has been ap- 
pointed principal of the Swanley Horticultural College. 


A PAMPHLET issued by the Bradford Education Com- 
mittee describing the courses in chemistry and dyeing 
‘held at the Technical College in that town is symptom- 
atic of the altered outlook towards the various branches 
of the chemical profession brought about by the world- 
war. These college courses are, in the first place, 
arranged to meet the growing requirements of the 
local dyeing industry. Together with the study of 
colouring matters, practical instruction is given in the 
art of dyeing in a dye-house with full-sized machinery 
combined with a finishing plant for completing the 
commercial treatment of cloth. As in many other 
technical colleges, there is an entrance examination, in 
which English and mathematics are compulsory. 
Special stress is laid on the fact that a sound secondary 
education up to the age of sixteen or seventeen is a 
preliminary asset of the greatest importance. The 
combined course in chemistry, dyeing, and the allied 
‘subjects extends over a period of four years. A similar 
course has been devised for those taking up chemical 
work in other industries, such as in oil and soap works, 
or in metallurgy or gas engineering. Both these courses 
include a certain proportion of mechanics and engineer- 
ing bearing specially on chemical industries. Students 
passing satisfactorily through either of these courses 
receive the college diploma, but the associateship of 
the college is reserved for those who have had one 
year’s practical experience subsequent to the award of 
the diploma, and who have submitted a thesis on 
some previously approved subject. The ultimate object 
of the curricula of this college is to turn out practical 
chemists, dyers, and pharmacists, and that these quali- 
fications are appreciated by manufacturers is seen from 
= encouraging list of appointments secured by the 
alumni. 


AN appeal on behalf of the Endowment Fund of the 
School of Oriental Studies at the London Institution 
has been issued by an influential committee of which 
Lord Curzon is chairman. The objects of this new 
institution are three in number :—(1) To provide a 
place where the Englishmen who will presently be 
engaged in governing or garrisoning the Oriental and 
African parts of the Empire may learn the languages 
and study the literature, the religions, and the cus- 
toms of the peoples with whom they will be brought 
into contact; (2) to offer a training to those who are 
about to proceed to the same countriés to take part 
in commercial enterprise or avocations; (3) to furnish 
in the capital of the Empire a meeting-ground and 
focus for the scholars of the East of all nationalities 
on_their visits to this country. Evidence has been 
accumulating in recent years that the training of our 
Civil Servants and officers in the languages and modes 
of thought of Oriental peoples falls short of the ideal 
which we ought to have in view. In the new rela- 
tions that will develop when the war is over there 
must be a higher standard of efficiency in these re- 
spects if our rule is to continue to commend itself 
to those with whom we are brought into relations. 


Information has been received that important steps | 


are already being taken in Germany to give a higher 
education to Germans about to proceed to the East. 
Provision will be made in the new London school for 
all the more important languages of the Near, Middle, 
and Far East, and of Africa. The committee desires 
to raise an endowment fund of 150,000l., towards 
which they have now as a result of a preliminary 
appeal about 10,0001. Donations and subscriptions 
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may be paid to the head office or to any branch of the 
London County and Westminster Bank, or to the secre. 
tary of the executive of the appeal committee at the 
School of Oriental Studies, Finsbury Circus, E.C. The 
governing body of the school has appointed Dr, f, 
Denison Ross, C.I.E.,-to be its director, and he will 
take up his work almost immediately. Dr Ross has 
travelled extensively in the East. Among his numerous 
works is the ‘ Tarikh-i-Rashidi,” a history of the 
Moguls of Central Asia. 


A sERIES of resolutions referring to the claims of 
humanistic studies to scientific attention was adopted a 
couple of months ago by a conference representing the 
Classical, English, Geographical, Historical, and Modern 
Language Associations (see NATURE, September 7, p.23). 
The committee of the Association ot Public School 
Science Masters has just expressed agreement with the 
principles of education stated in the resolutions; and 
in answer to an invitation to make a statement with 
regard to education in the natural sciences, it has sent 
the following to the chairman of the conference :— 
‘Natural science in education should not displace the 
‘humanistic’ studies, but should be complementary to 
them. In this capacity natural science meets two 
needs in particular :—(1) Search for Truth: Imagina- 
tive power indicates new fields in which further know- 
ledge of truth may be revealed; its subsequent estab- 
lishment depends on accurate observation, with con- 
stant recourse to nature for confirmation. The one 
aim of natural science is, in fact, the search for truth 
based on evidence rather than on authority. Hence 
the study of the subject implies accurate observation 
and description and fosters a love of truth. The 
special value of Natural Science in the training of 
Mind and Character lies in the fact that the history 
of the subject is a plain record of the search for Truth 
for its own sake. (2) Utility: There are certain facts 
and ideas in the world of natural science with which 
it is essential that every educated man should be 
familiar. A knowledge of these facts assists men (a) 
to understand how the forces of nature may be em- 
ployed for the benefit of mankind; (b) to appreciate 
the sequence of cause and effect in governing their 
own lives; and (c) to see things as they really are, 
and not to distort them into what they may wish 
them to be. It is the business of Natural Science in 
education to bring this knowledge within the range 
of all.’ The statement is signed by Prof. H. H. 
Turner, president of the Association of Public School 
Science Masters, and by Mr. A. Vassall. chairman of 
committee. Probably arising out of the conference 
referred to above, a Council of Humanistic Studies 
has been constituted, comprising representatives of the 
British Academy, in addition to the five associations 
mentioned above. Its object is to watch educational 
developments in the interests of the studies represented 
by these bodies and to co-operate, if possible, with the 
representatives of natural science. The president is 
Lord Bryce, and the chairman Sir Frederic Kenvon, 
to whom communications may be sent at the British 
Museum. 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Geological Society, June 28.—Dr. Alfred Harker, 


_ president, in the chair.—Dr. A. Smith Woodward: A 


new species of Edestus from the Upper Carboniferous 
of Yorkshire; with a geological appendix bv J. Pringle. 


_ The fossil confirms the interpretation of Edestus as a 


row of symohysial teeth of an Elasmobranch fish. 


‘ 


The row of eight bilaterally symmetrical. teeth, fused 
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ther, occurs at the tapering end of a pair of calci- 


toge 
a cartilages, which evidently represent a jaw. An 


imperfect detached tooth probably belongs to an oppos- 


ing row. The teeth are large compared with their 
base, and the serrated edges have been worn during 
life. Small Orodont teeth of the form named Campo- 
dus are scattered in the shale near the jaw. Mark- 
ings on the Edestus teeth themselves suggest that 
they have been derived from the Campodus type of 
tooth. The specimen was obtained from shale below 
the Rough Rock, in the upper part of the Millstone 
Grit, at Brockholes, near Huddersfield.—A, Holmes : 
The Tertiary volcanic rocks of Mozambique. With 
the exception of a coastal belt of Cretaceous and 
Tertiary sediments, flanked on the west by later Ter- 
tiary volcanic rocks, the territory consists of a com- 
lex of gneisses and other foliated rocks, intruded 
upon by granites belonging to at least two different 
periods. From Fernado Vellosa Harbour to Mokambo 
Bay the junction of the sedimentary formations with 
the crystalline complex is faulted, and the volcanic 
rocks are distributed on each side of the fault. The 
lavas are of post-Oligocene age, and are the result of 
fissure-eruptions, the feeding channels being exposed 
as small dykes that penetrate the underlying rocks. 
The prevailing lavas are amygdaloidal basalts. An 
andesite dyke of later date occurs near the Monapo 
River. In the north, near.the Sanhuti River, picrite- 
basalt, basalt, phonolite, and sdlvsbergite have been 
found, and related lavas occurring elsewhere in the 
area are tephritic pumice and egirine-trachyte. The 
“alkali’’ series can be closely matched by the lavas 
of Abyssinia, British East Africa, Réunion, and Tene- 
rife. The amygdaloidal basalts of the ‘“ calc-alkali’’ 
series are similar to those of the Deccan, Arabia, and 
East Africa, and also to those (of late Karroo age) 
vccurring in South Africa and Central Africa. Each 
of the series was probably evolved by a process of 
differentiation acting on a parent magma. From the 
composition of the amygdale minerals it is deduced 
that the parent magma of the “alkali” series was 
rich in carbon dioxide and under-saturated in silica; 
whereas that of the “‘calc-alkali’’ series was rich in 
water and over-saturated in silica. The radio-activity 
of the lavas indicates that the depth from which the 
parent magma came was probably between thirty-three 
and forty-four miles from the earth’s surface. 


Royal Microscopical Society, October 18.—Mr. E. 
Heron-Allen, president, in the chair.—Dr. Helen Pixell 
Goodrich and M. Moseley: Certain parasites, of the 
mouth in cases of pyorrhcea. After a general de- 
scription of the pathological changes in gum tissues 
resulting from pyorrhoea, illustrated by sections of 
normal and infected jaws, a detailed account of Enta- 
moeba gingivalis, Gros, was given, followed by notes 
on Trichomonas and the interesting complex Lepto- 
thrix colonies, which give rise to the tartar. Of these 
parasitic organisms only the Leptothrix colonies were 
considered by the authors as likely to be the cause of 
the disease. 

Paris, 


Academy of Sciences, October 2.—M. Camille Jordan 
in the chair.—E, Picard: Functions of two complex 
variables remaining invariable by substitutions of a 
discontinuous group.—G. Bigourdan: The declaration 
of Louis XIII. relating to the first meridian. The 
text of the declaration, dated July 1, 1634, is given in 
full. The position chosen had no scientific basis.—G. 
Bigourdan: The propagation of the sound of the 
cannonade at the front to great distances. There is evi- 
dence that the sounds heard are not propagated through 


ceous and the Tertiary in the neighbourhood of Thones 
(Haute Savoie).—J. Meunier: ‘he detection of small 
quantities of selenium; distinction from arsenic, 
Selenium may cause error in the Marsh test for arsenic 
when present in minute traces only: A scheme for 
examining the deposit is given, by means of which 
selenium can be detected in the presence of arsenic.— 
P, Garrigou-Lagrange ; Luni-solar action and tempera- 
ture.—J, Amar: The technique of the sense education 
of men without limbs or'sight. Details of the methods 
and apparatus used in the éducation of the sensibility 
of mutilated’ limbs, and of the sense of touch in the 
blind.—L, Camus: Vaccinal immunity resulting from 
intravascular injections of vaccine. 


WasuinctTon, D:C, 
National Academy of Sciences (Proceedings No. 9, 


vol. ii., September 15).—J. Loeb: The mechanism of 


diffusion of electrolytes through animal membranes. 
For the diffusion of certain electrolytes through animal 
membranes there is required, besides the osmotic pres- 
sure, a second effect, called the ‘‘ salt effect,” upon the 
membrane. This consists probably in an ionisation of 
the protein molecules of the membrane.—F. G, Pease : 
The rotation and radial velocity of the spiral nebula 
N.G.C. 4594. The radial velocity is +1180 km., in 
good agreement with the values found by Slipher. 
The linear velocity of rotation at a point two minutes 
of arc from the nucleus is more than 330 km.—F. H. 
Seares: A simple method for determining the colours 
of the stars. The method suggested consists in deter-. 
mining the ratio of exposure-times which is necessary 
to produce photographic and photovisual, or, more 
briefly, blue and yellow, — of the same size.—H. 
Shapley : Studies of magnitudes in star clusters. III. 
The colours of the brighter stars in four globular 
systems. It is concluded that in all the clusters 
examined, and probably in all globular clusters, the 
volumes of the bright red stars are very great in 
comparison with the. stars that are fainter and rela- 
tively blue.—Janet T. Howell: The effect of an electric 
field on the lines of lithium and calcium. Lithium 
and calcium were examined, both for longitudinal and 
transverse effects.—A. B,. Coble: A proof of White’s 
porism.—J. P. Iddings and E. W. Morley: A contribu- 
tion to the petrography of the Philippine Islands. Six 
detailed analyses are given of rocks from Luzon, P.lI. 
—W. O. Fenn: Salt. antagonism in gelatine. The 
experiments on gelatine support the hypothesis. that 
anions antagonise kations in their effects upon organ- 
isms. The hypothesis here developed resembles that of 
Clowes except that it requires that NaCl should antag- 
onise any electrolyte which has either a.strong anion or 
a strong kation. The point of maximum antagonism is 
an isoelectric point at which the amount of alcohol 
needed for precipitation is at a minimum, and the 
aggregation or amount of precipitation is at a maxi- 
mum.—W. O. Fenn: Similarity in the behaviour of 
protoplasm and gelatine. A close analogy to Oster- 
hout’s experiments on the electrical resistance of 
Laminaria is found in gelatine (plus NaOH), if we 
assume that the effect of time in the Laminaria ex- 
periments is to increase the concentrations of the 
salts in the cells of the tissue.—W. E. Milne: Certain 
asymptotic expressions in the theory of linear 
differential equations. Formulas more precise than 
those previously obtained by Birkhoff are given.— 
H. B. Fine: Newton’s method of approximation. A 
condition is given under which Newton’s method of 
approximation for computing a real root of an equa- 
tion, and the extension of this method used in com- 
puting a root of a system of equations, will with 


the air, but through the soil.—H. Douvillé : The Creta- 
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certainty lead to such a root or solution. 
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PHOTOMETER ATTACHMENT converting it into an accurate wavelength spectrophotometer. 
INFRA RED accessories suitable for experiments on aqueous solutions, &c., enabling readings to be taken up to 


LUMMER-GEHRCKE PARALLEL PLATE. 
Full particulars will be found in sections “ D,” “F,’’ and “0” of our catalogue, post free, 


ADAM HILGER, Lro. 75a Camden Road, London, N.W. 


2000 up. 
MICHELSON ECHELON. 


Hilger Wavelength Spectrometer on Universal Base 


The above instrument, besides possessing all the advantages of the ordinary Hilger Wavelength Spectrometer, 
will take the following accessories among others :— 


FABRY-PEROT ETALON. 


CHEMIGAL 
GLASS WARE 


BRITISH MADE. 


( W ) BRaND. 


MANUFACTURED BY 


WOOD BROS. GLASS CO., Ltd., 
——— BARNSLEY. 
Stock in London, in Two Qualities : 


For Ordinary Laboratory Purposes and 
Highest Resistant. 


AGENTS : 


WILLIAM TOOGOOD, Ltd., 


77 SOUTHWARK STREET, LONDON, S.E. 
Price List on Application. 


ANALYTICAL REAGENTS 
“AR.” 


The B.D.H. Analytical Reagents are 
British Made and are guaranteed to con- 
form strictly to the ‘‘ A.R.” specifications 
formulated by the Special Committee 
appointed by the Councils of the Institute 
of Chemistry and the Society of Public 
Analysts. 


Volumetric Solutions and Pure 
Chemicals for Standardisation 
Purposes. 


Test Solutions, Special Reagents, 
Indicators and Test Papers. 


Stains and Reagents for 
Microscopic Work. 


Manufactured by 


THE BRITISH DRUG HOUSES 


LTD. 
CHEMICAL DEPARTMENT 


22 to 30 GRAHAM STREET, CITY ROAD, 
LONDON, N. 
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The following are some of the topical articles which have 
appeared in NATURE since the outbreak of the war:— 


“The Manufacture of Dyestuffs.”— 
Feb. I1, 
and Industry.”—-Feb. 18, 


915. 
= The Manufacture of Dyestuffs.”— 
Feb. 25, 1915. 
ie and Industry.”—Mar. 18, 


= Scientific Factors of Industrial Suc- 
cess.”—Mar. 25, 1915. 

“Supplies of Laboratory and Optical 
Glass Apparatus.’’—Mar. 25, 1915- 

“ British Supply y of Drugs and Fine 
Chemicals.”—April 15, I9r5. 

‘“‘The Supply of Optical Glass.”— 
May 6, I915- 

“ae and the State."—May 20, 


O15. 

“An Advisory Council on Industrial 
Research.”—May 20, 1915. 

“The Mobilisation of Science.” — 
June 17, 1915. 

** Science in the Service of the State.”’ 
—July 8, 1915. 

*s Consultative Council in Chemis- 

try.”’—July 8, 1915. 

° The Use of Cotton for the Produc- 
tion of Explosives.”—July 15, 1915- 

“Munition Metals.”—July 15, 1915. 

“The Products of Coal Distillation.” 

_—July 15, 1915. 

“Science and Munitions of War.”— 
July 22, 1915. 

“The War and Chemical Industry.” 
—July 29, 1915. 

“The Government Scheme for the 
Organisation and Development of 
Scientific and Industrial Research.” 
—July 29, 1915. 

‘The Promotion of Research by the 
State.”—Aug. 5, I9r5. 

“The Gas Industry and Explosives.” 
—Aug. 19, I9I5. 

—AU Ors. 

“The World's’ Supply of Potash.”— 
Sept. 16, 1915. 

* Cate in the War and After the 

ar.”—Oct. 14, 1915. 

in National Affairs.” — 
Oct. 21, 1915. 

‘*Science and Nescience.”—Nov. 4, 
1915. ° 

“Coo ration in Scientific Research.” 

Ov. II, IQI5. 


“Science for All.”—Nov. ‘18, 1915. 
“Science and the Public.’’-—Nov. 25, 


1915. 

7 Work and Worth.”—Dec. 2, 1915. 

“National Needs.”—Dec. 9, 1915. 

“Industrial Research Laboratories.” 
—Dec. 16, 1915. 

“National Economy in Fuel.”— 
Dec. 23, I9I5. 

“Scientific Research and Chemical 
Industry.”’—Dec. 30, I9I5. 

“The Scientific Organisation of 
Industries.”—Dec. 30, 1915. 

“Merit and Reward.”—Jan. 6, 1916. 

“Germanys Aims and Methods.”— 
Jan. 27, 1916. 

and Remedies.’’—Feb. 10, 
1916. 

**Optical Instruments and the Minis- 
try of Munitions.’’—Feb. 10, 1916. 


*“*Science in the Public Schools and . 


the Civil Service.”—Feb. 17, 1916. 

“The Organisation of Scientific 
Research.”—Feb. 17, 1916. 

“Chemical Saas in Germany 
during the War.”—Mar. 23, 1916. 

“The Shortage of Dyestuffs.”—April 
20, 1916. 

“National Aspects of Chemistry.”— 
April 20, 1916. 

“Science in Education and the Civil 
Services.”— May I1, 1916. 

— and Government. "—June 8, 
191 

“Position and Prospects of Chemical 
Industry.”—June 15, 1916. 

“Research in Industry and the 
Future of Education.”"—June 29, 


1916. 
= Puture of Education.”—July 20, 


= The National Awakening. "—July 27, 


1916. 
“ Scientific and Industrial Research.” 
—Sept. 7, 1916. 
“ Scientific and Industrial Research.” 
—Sept. 21, 1916. 
“Industrial Associations.”—Sept. 28, 


1916. 
“An Imperial Department of Mineral 
Production.”—Oct. 5, 1916. 
“The Future of the Zinc-smelting In- 
in Great Britain.”—Oct. 109, 
1916. 


Any one number will be sent by post on receipt of its published price, plus postage. 
OFFICE OF ‘‘ NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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THE BRITISH OXYGEN COMPANY LTD. 


Works for the production of Oxygen and other gases in London 

(Westminster, Greenwich and Stratford), Birmingham, Cardiff, 

Wolverhampton, Manchester, Birkenhead, Sheffield, 
Newcastle-on-Tyne, Glasgow, and Sydney, N.8.W. 


The Company was formed in 1886 as Brin’s Oxygen Company to 
develop means tor the production of Oxygen on an industrial scale. 

The Company is not only the acknowledged pioneer of the Oxygen 
Industry, but possesses the largest organisation in the World for the 
production an‘ distribution of that gas. 

The Company also manufactures and supplies in cylinders, 
NITROGEN, HYDROGEN, CARBONIC ACID, and other gases. 

The Company has developed an extensive engineering business, and 
has specialised in the design and manufacture of Plant for the production 
and separation of gases by liquefaction, electrolysis, and other methods, 

The Company is the exclusive manufacturer in the United Kingdom 
of apparatus for metal cutting by Oxygen, and also manufactures well- 
known types of gas Regulators, Oxy-Acetylene and other blowpipes, and a 
large variety of apparatus for use with gas cylinders. 

For illustrated price lists and full particulars application should he made 
to any of the Company's Works or to the Head Office, Elverton Street, 
Westminster, S.W. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 
FOR COLLECTORS OF INSECTS, BIRDS’ EG@8 AND SKINS, 
MINERALS, PLANTS, &c. 

N.B.—For excellence and superiority of Cabinets and Apparatus, 
references are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, 
Drawing Classes, &c. 
Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications (New and Second-hand) on Inseets, 
Birds’ Eggs, &c., supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
FULL CATALOGUE POST FREE 


SECOND-HAND DEPARTMENT 


Microscopes, Telescopes, Spectroscopes, etc., 
by the best makers at moderate prices. 
Instruments Bought, Taken in Exchange, or Sold on Commission, 


JOHN BROWNING, 146 STRAND, LONDON. 
ROCK-FORMING MINERALS 


in great variety and of all sizes. 


MINERALS FOR ECONOMIC PURPOSES 
OF ALL KINDS. 
Minerals for all Scientific Work can be supplied by 
JAMES R. GREGORY & Co., Mineralogists, &c., 
189 FULHAM ROAD. SOUTH KENSINGTON, S.W. 


Telegrams : ‘‘ Meteorites, London.” Telephone: Western 2841. 
LIVING SPECIMENS FOR 
MICROSCOPE. | 
Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. 6d. per Tube, Post Free. Helix 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


HOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, ‘Terebella; Lepas, Balanus, 
Gammarus Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, WHolothuria, Asterias, Echinus, 
Salpa (preserved), Scyllium, Raia, &c., &c. 

or prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


FOR ALL KINDS OF EDUCATIONAL 


Mineral Material, 


COMMON ORZS, and SELECT CRYSTALLIZHD 
SPECIMENS, at ALL PRICES. 
G. H. RICHARDS & CO., 


Dealers in all kinds of British and Foreign Mineral Specimens. 
PRICE LISTS FREE. 


48 Sydney Street, Fulham Road, South Kensington, London, 5.W. 


SKELETONS SKULLS 

Speci and Preparati for Teaching 

BIOLOGY & ZOOLOGY 
and for Museums. 

Lists on Application. 
EDWARD GERRARD & SONS 
Osteologists and Taxidermists, 
NATURAL HISTORY STUDIOS 
6I College Place, 
Camden Town, London. 


Collections in Polished Deal Boxes. 
MINERALS, ROCKS, FOSSILS. 


as Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval, 


Prospectors’ Sets, Blowpipe Cases, Cabinets, Geologists’ 
Hammers, Card Trays, Glass-Capped Boxes, Models of Crystals, 
and all Apparatus for Mineralogists and Geologists. 


ROCK SECTIONS to Order at 1/6 each. 


NEW CATALOGUES POST FREE. 


RUSSELL & SHAW, 38 Ct. James Street, Bedford Row, London, W.C. 


Editorial Communications to the Editor. 
7 ph A 


Half-yearly (26 Numbers) .. «.. 0 14 6 


-—Adverti ts and business letters for *‘Nature” should be addressed to the Publishers; 
The telegraphic address of “ Nature” is Phusis,” London. 


SUBSCRIPTIONS TO “NATURE.” 


To all Places Abroad :— £ a & 
Half-yearly (26 Numbers) 18 6 
Quarterly (13 Numbers)... os 


(A charge of 6d. is made for changing Scotch and Irish Cheques.) 
Cloth Cases for binding “‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 


First Two Lines in Column ... - 0 2 6 
One Sixteenth Page, or Eighth Col. 0 10 0 
One Eighth Page, or Quarter Col... 0 18 6 


NET FOR ADVERTISEMENTS. 


@ 

Sixth P. , or One Third Col. 1 3 6 
os Malla Coloma .. 16 
alf a Page, or a Column ese. 
Whole Page 6 690 


For the re-direction of replies to advts. a charge of 3d. per advt. is made. 
Cheques and Money Orders should be Crossed and made payable to MACMILLAN © CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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Microscopes 


Objectives 
(including Apochromatic), 


Microtomes, Optical Lanterns, — 
Photomicrographic Apparatus, etc.’ 


(including Petrological and High-Power Binocular), } 


WHITE 
GLASS 
MICRO. 
SLIPS. 
Thickness 


Repairs to 
Scientific 
Instruments 
executed 
on the 


‘AUTOCLAVES 


AND 

Autoclaves supplied for all purposes in 
Iron,. Steel, or Copper. Tinned or lead- 
coated, and pressures from 4 to 100 atmo- 
soheres. With or without stirrers. Prices 
quoted according to capacity and pres- 
sure. Made also steam-jacketted, heating 
by paraffin oil, or oi] bata. 

We are now coating, with lead, 
electrolytically deposited, the Autoclaves 
where acid is used. 


PATENT [No. 6946] 
COMBINED OVENS 


1 to 12mm, premises. 


AND STILL. 


of drying 
purposes 
still, and evaporating bath’ 
Made throughout of best 
hard rolled copper. 
fectly automatic in 

and economical in gas coh- 
sumption. Where gas is not 
av: ble they may be had 
for heating by steam pres- 
sure, petroleum oil, or spirit, 
and electricity. 


Fally Iilustrated 
Catalogue Free. 


BROWN & SON, 
ALEMBIC WORKS, 
9 Wedmore Street, Holloway,N. 


Some Features in 


= x WATSON’S “VERSALIC” 1/12 in. OIL IMMERSION OBJECTIVE. 
S It has no equal for Laboratory purposes, and is particularly designed for hot climates. ’ 
The British Science Guild has recommended that Objectives should be sterilised before screwing home,’to 
prevent growth of fungus, &c., in hot climates. This is done in the “ Versalic” y in. i 
Mechanical! The B.S. Guild also recommended that the mounting should be of a colour to make the Lens easily dis- 
Points. tinguishable. The “‘ Versalic” yy in. is finished black. ive 
In addition, the lenses are Nor set in their Cells with cement, which is apt to become unreliable, but all lenses 
are fixed with a metal bezel ; they cannot therefore become displaced, the front lens cannot be “ pushed in.” 
Working di o ional length—the maximum that can be given with maintenance of immersion 6il 
\) contact. Unusually flat field. Corrected for use on stained objects. i 
Points. Magnifying power is that of other ,', in. Lenses to which Laboratory workers are accustomed, viz. yythin. It 
is a nominal yy in. Definition is superb, and the Lens a pleasure to use. 
The Objective is British made. me fe Stenet ox Bacteriologist. . It is especially recommended for hot 
climates. It stand continuous rough working. mA 


PRICE £5. IMMEDIATE DELIVERY. 
WATSON’S MICROSCOPES are reliable and accurate. The demand exceeds the supply because their works are necessarily 
diverted to Optical Munitions. Inquiries are invited, and an approx mate date for deliv ry will always be given. 
PHOTOMICROGRAPHIC APPARATUS \ Post free on 
MICROSCOPIC OBJECTS (No. 3 request. 


KORISTKA MICROSCOPES 


OBJECTIVES AND EYEPIECES FROM STOCK. 


OGILVY « CoO: 


18 BLOOMSBURY SQUARE, LONDON, W.C. 


Telephone: 1674 Gerrard. 


Send for { MICROSCOPES and ACCESSORIES (No. 2) 
MICROSCOPES for METALLURGY (No. 2) | 


Catalogues 
W. WATSON & SONS, Ltd., 313 High Holborn, London, W.C. (Estd. 1837). 
Depots—2 EASY ROW, BIRMINGHAM : & 78 SWANSTON ST., MELBOURNE, AUSTRALIA. A. H. BAIRD, LOTHIAN ST, EDINBURGH 


THE SUPPLY OF 


SPENCER MICROSCOPES 
_.... IS NOT AFFECTED BY THE WAR. 
We hold .a good stock, and further supplies can be obtained quickly. 


Catalogue free upon application. 


STANDLEY BELCHER & MASON, Ghurch St., Birmingham. 


Printed in Great Britain by R. CLay & Sons, Limiren, at Brunswick Street, Sta nford Screet, S.E., and published by MacwILLAN AND Co., LiMiTED 
at St. Martin's Street, London, W.C., and THz MacMittan Co., 60 Fifth Avenue, New \ ork.—Tuursvay, October 26, 1916. 


qa 
a) = 
4 
SS 
t 
| 


: 

| 

ENS 
oven, 
is not 
e had 
pres- 
spirit, 

= 
me;’to 
lenses 
ed in.” 2 4 
ion dil 
in. It ; 
hot 
ssarily : 
URGH 
m. 


